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(57) Abstract: The invention relates to the inhibition of histone deacetylase expression and enzymatic activity and, in particular, to 
the inhibition of a specific histone deacetylase. The invention also relates to compositions comprising an ti sense oligonucleotides and 
w methods of using the same to inhibit a histone deacetylase. Also disclosed are methods for identifying a histone deacetylase involved 
^ in induction of cell proliferation, and methods for identifying compounds that interact with and reduce the enzymatic activity of such 
^ a histone deacetylase. 
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INHIBITION OF HISTONE DEACETYLASE 

RELATED APPLICATIONS 
5 This application claims priority from U.S. provisional application serial number 

60/132,287, filed on May 3, 1999, which is hereby incorporated by reference in its entirety. 

BACKGROUND OF THE INVENTION 

Field of the Invention 

10 This invention relates to the inhibition of histone deacetylase expression and 

enzymatic activity. 

Summary of the Related Art 

Deacetylation of the core histones H1-H4 is mediated by a two related families of 

15 enzymes called the histone deacetylases. One family of histone deacetylases includes 

HDAC-1, HDAC-2, and HDAC-3. A second family of histone deacetylases includes HDAC- 
4 (formerly HDAC-A), HDAC-5 (formerly HDAC-B), HDAC-C, HDAC-D, and HDAC-E. 
Histone deacetylase activity is thought to modulate the accessibility of transcription factors to 
enhancer and promoter elements. Indeed, an enrichment of underacetylated histone H4 has 

20 been found in transcriptionally silent regions of the genome (Taunton et aL, Science 272: 
408-411, 1996). 

Functional histone deacetylases have been implicated as a requirement in cell cycle 
progression in both normal and neoplastic cells. Trichostatin A (TCA), an antibiotic isolated 
from Streptomyces, has been shown to inhibit histone deacetylase activity and arrest cell 

25 cycle progression in cells in the Gl and G2 phases (Yoshida et aL, J. BioL Chem. 265: 

17174-17179, 1990; Yoshida et aL, Exp. Cell Res. 177: 122-131, 1988). Other inhibitors of 
histone deacetylase activity, including trichostatin C, trapoxin, depudecin, suberoylanilide 
hydroxamic acid (SAHA), FR901228 (Fujisawa Pharmaceuticals), and butyrate, have been 
found to similarly inhibit cell cycle progression in cells (Taunton et aL, Science 272: 408- 

30 411, 1996; Kijima et aL, J. BioL Chem. 268(30):22429-22435, 1993; Kwon et aL, Proc. Natl. 
Acad. Sci. USA 95(7):3356-61, 1998). 
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The known inhibitors of histone deacetylase are all natural product and are all small 
molecules that inhibit histone deacetylase activity at the protein level. Moreover, all of the 
known histone deacetylase inhibitors are non-specific for a particular histone deacetylase 
enzyme, and more or less inhibit all members of both the histone deacetylase families 
equally. 

Therefore, there remains a need to develop reagents for inhibiting histone 
deacetylases at a genetic level, as well as for inhibiting expression of a specific histone 
deacetylase. There is also a need for the development of methods for using these reagents to 
identify and inhibit a specific histone deacetylase involved in tumorigenesis. 
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BRIEF SUMMARY OF THE INVENTION 

The invention provides methods and reagents for inhibiting histone deacetylases at a 
nucleic acid level, as well as for inhibiting expression of a specific histone by inhibiting 
expression at the nucleic acid level. The invention allows the identification of and specific 

5 inhibition of a specific histone deacetylase involved in tumorigenesis. 

Accordingly, in a first aspect, the invention provides an antisense oligonucleotide that 
inhibits the expression of a histone deacetylase. In certain embodiments of this aspect of the 
invention, the histone deacetylase is HDAC-1, HDAC-2, HDAC-3, HDAC-4, HDAC-5, 
HDAC-C, HDAC-D, or HDAC-E. In certain other embodiments, the oligonucleotide inhibits 

10 more than one histone deacetylase, or the oligonucleotide inhibits all histone deacetylases. 
Preferably, the oligonucleotide is a chimeric oligonucleotide or a hybrid oligonucleotide. 

In certain preferred embodiments of the first aspect of the invention, the 
oligonucleotide inhibits transcription of a nucleic acid molecule encoding the histone 
deacetylase. The nucleic acid molecule may be genomic DNA (e.g., a gene), cDNA, or 

15 RNA. In other embodiments, the oligonucleotide inhibits translation of the histone 
deacetylase. 

In various embodiments of the first aspect of the invention, the antisense 
oligonucleotide has at least one internucleotide linkage selected from the group consisting of 
phosphorothioate, phosphorodithioate, alkylphosphonate, alkylphosphonothioate, 

20 phosphotriester, phosphoramidate, siloxane, carbonate, carboxymethylester, acetamidate, 
carbamate, thioether, bridged phosphoramidate, bridged methylene phosphonate, bridged 
phosphorothioate and sulfone internucleotide linkages. In certain embodiments, the 
oligonucleotide comprises a ribonucleotide or 2*-0-substituted ribonucleotide region and a 
deoxyribonucleotide region. 

25 In a second aspect, the invention provides a method for inhibiting a histone 

deacetylase in a cell comprising contacting the cell with the antisense oligonucleotide of the 
first aspect of the invention. In certain preferred embodiments of the second aspect of the 
invention, cell proliferation is inhibited in the contacted cell. In preferred embodiments, the 
cell is a neoplastic cell which may be in an animal, including a human, and which may be in a 

30 neoplastic growth. In certain preferred embodiments, the method of the second aspect of the 
invention further comprises contacting the cell with a histone deacetylase protein inhibitor 
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that interacts with and reduces the enzymatic activity of the histone deacetylase. Preferably, 
the histone deacetylase protein inhibitor is operably associated with the antisense 
oligonucleotide. 

In a third aspect, the invention provides a method for inhibiting neoplastic cell growth 

5 in an animal comprising administering to an animal having at least one neoplastic cell present 
in its body a therapeutically effective amount of the antisense oligonucleotide of the first 
aspect of the invention with a pharmaceutical^ acceptable carrier for a therapeutically 
effective period of time. 

In certain preferred embodiments of the third aspect of the invention, the method 

10 further comprises administering to the animal a therapeutically effective amount of a histone 
deacetylase protein inhibitor that interacts with and reduces the enzymatic activity of the 
histone deacetylase with a pharmaceutical^ acceptable carrier for a therapeutically effective 
period of time. Preferably, the histone deacetylase protein inhibitor is operably associated 
with the antisense oligonucleotide. 

15 In a fourth aspect, the invention provides a method for identifying a histone 

deacetylase that is involved in induction of cell proliferation comprising contacting a cell 
with an antisense oligonucleotide that inhibits the expression of a histone deacetylase, 
wherein inhibition of cell proliferation in the contacted cell identifies the histone deacetylase 
as a histone deacetylase that is involved in induction of cell proliferation. In certain preferred 

20 embodiments, the cell is a neoplastic cell, and the induction of cell proliferation is 

tumorigenesis. In preferred embodiments, the histone deacetylase is HDAC-1, HDAC-2, 
HDAC-3, HDAC-4, HDAC-5, HDAC-C, HDAC-D, or HDAC-E. 

In a fifth aspect, the invention provides a method for identifying a histone deacetylase 
protein inhibitor that inhibits a histone deacetylase that is involved in induction of cell 

25 proliferation comprising contacting a histone deacetylase identified by the method of the 
fourth aspect of the invention with a candidate compound and measuring the enzymatic 
activity of the contacted histone deacetylase, wherein a reduction in the enzymatic activity of 
the contacted histone deacetylase identifies the candidate compound as a histone deacetylase 
protein inhibitor that inhibits a histone deacetylase that is involved in induction of cell 

30 proliferation. In certain preferred embodiments, the histone deacetylase protein inhibitor 
interacts with and reduces the enzymatic activity of fewer than all histone deacetylases. 
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In a sixth aspect, the invention provides a method for identifying a histone deacetylase 
that is involved in induction of cell differentiation comprising contacting a cell with an 
antisense oligonucleotide that inhibits the expression of a histone deacetylase, wherein 
induction of differentiation in the contacted cell identifies the histone deacetylase as a histone 

5 deacetylase that is involved in induction of cell differentiation. In certain preferred 

embodiments, the cell is a neoplastic cell In preferred embodiments, the histone deacetylase 
is HDAC-1, HDAC-2, HDAC-3, HDAC-4, HDAC-5, HDAC-C, HDAC-D, or HDAC-E. 

In a seventh aspect, the invention provides a method for identifying a histone 
deacetylase protein inhibitor that inhibits a histone deacetylase that is involved in induction 

10 of cell differentiation comprising contacting a histone deacetylase identified by the method of 
the sixth aspect of the invention with a candidate compound and measuring the enzymatic 
activity of the contacted histone deacetylase, wherein a reduction in the enzymatic activity of 
the contacted histone deacetylase identifies the candidate compound as a histone deacetylase 
protein inhibitor that inhibits a histone deacetylase that is involved in induction of cell 

15 differentiation. In certain preferred embodiments, the histone deacetylase protein inhibitor 
interacts with and reduces the enzymatic activity of fewer than all histone deacetylases. 

In an eighth aspect, the invention provides a histone deacetylase protein inhibitor 
identified by the method of the fifth or the seventh aspects of the invention. Preferably, the 
histone deacetylase protein inhibitor is substantially pure. 

20 In a ninth aspect, the invention provides a method for inhibiting cell proliferation in a 

cell comprising contacting a cell with at least two of the reagents selected from the group 
consisting of an antisense oligonucleotide that inhibits a histone deacetylase, a histone 
deacetylase protein inhibitor, an antisense oligonucleotide that inhibits a DNA 
methyltransferase, and a DNA methyltransferase protein inhibitor In one embodiment, the 

25 inhibition of cell growth of the contacted cell is greater than the inhibition of cell growth of a 
cell contacted with only one of the reagents. In certain embodiments, each of the reagents 
selected from the group is substantially pure. In preferred embodiments, the cell is a 
neoplastic cell. In yet additional preferred embodiments, the reagents selected from the 
group are operably associated. 

30 According to the invention, reagents found to specifically inhibit a histone deacetylase 

involved in neoplasia may be used as therapeutic agents to inhibit neoplastic cell growth in 
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patients suffering from neoplasia. For example, an antisense oligonucleotide that inhibits the 
expression of a histone deacetylase may be administered with a pharmaceutically-acceptable 
carrier (e.g., physiological sterile saline solution) via any route of administration to a patient 
suffering from neoplasia or hyperplasia in an attempt to alleviate any resulting disease 

5 symptom (e.g., death). Likewise, an antisense oligonucleotide that inhibits the expression of 
a histone deacetylase may be incorporated into a gene therapy expression vector (e.g., a 
replication-deficient adenoviral vector), and phage particles carrying such vectors may be 
delivered with a pharmaceutically-acceptable carrier directly to the cells of the neoplastic or 
hyperplastic growth. Pharmaceutically-acceptable carriers and their formulations are well- 

10 known and generally described in, for example, Remington's Pharmaceutical Sciences (18th 
Edition, ed. A. Gennaro, Mack Publishing Co., Easton, PA, 1990). 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a graphic representation of a Northern blotting analysis showing the dose- 
dependent abilities of representative, nonlimiting, synthetic oligonucleotides according to the 
invention that specifically bind to either HDAC-1 -encoding nucleic acid or both HDAC-1 - 
5 and HDAC-2-encoding nucleic acids to inhibit expression of HDAC-1 mRNA or both 
HDAC-1 mRNA and HDAC-2 mRNA, respectively. 

Figure 2 is a graphic representation of a Northern blotting analysis showing the dose- 
dependent abilities of representative, nonlimiting, synthetic oligonucleotides according to the 
invention that specifically bind to HDAC-2-encoding nucleic acid to inhibit expression of 
10 HDAC-2 mRNA. 

Figure 3 is a graphic representation of a Western blotting analysis showing the 
abilities of representative, nonlimiting, synthetic oligonucleotides according to the invention 
that specifically bind to HDAC-2-encoding nucleic acid to specifically inhibit expression of 
HDAC-2 protein. 

15 Figure 4 is a graphic representation of a Western blotting analysis showing the 

abilities of representative, nonlimiting, synthetic oligonucleotides according to the invention 
that specifically bind to either HDAC-1 -encoding nucleic acid or both HDAC-1- and HDAC- 
2-encoding nucleic acid to inhibit expression of HDAC-1 protein or both HDAC-1 protein 
and HDAC-2 protein, respectively. Mismatched synthetic oligonucleotides were used as 

. 20 negative controls. Equal loading of all lanes is evidenced by the equivalent expression of 
actin. 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The invention provides methods and reagents for inhibiting a histone deacetylase at a 
nucleic acid level, as well as for inhibiting a specific histone deacetylase at the nucleic acid 
level The reagents described herein that inhibit histone deacetylase at the nucleic acid level 
5 (i.e., inhibiting transcription and translation) allows the identification of a specific histone 
deacetylase which is involved in neoplasia. Moreover, therapeutical compositions for 
treating and/or alleviating the symptoms of neoplasia may be developed using the reagents of 
the invention that specifically inhibit a particular histone deacetylase involved in neoplasia. 
The reagents according to the invention are useful as analytical tools and as 

10 therapeutic tools, including as gene therapy tools. The invention also provides methods and 
compositions which may be manipulated and fine-tuned to fit the condition(s) to be treated 
while producing fewer side effects. The patent and scientific literature referred to herein 
establishes knowledge that is available to those with skill in the art. The issued patents, 
applications, and references, including GenBank database sequences, that are cited herein are 

15 hereby incorporated by reference to the same extent as if each was specifically and 
individually indicated to be incorporated by reference. 

In a first aspect, the invention provides an antisense oligonucleotide that inhibits the 
expression of a histone deacetylase. In certain embodiments of this aspect of the invention, 
the histone deacetylase is HDAC-1, HDAC-2, HDAC-3, HDAC-4, HDAC-5, HDAC-C, 

20 HDAC-D, or HDAC-E. In certain embodiments, the oligonucleotide inhibits more than one 
histone deacetylase, or the oligonucleotide inhibits all histone deacetylases. 

The antisense oligonucleotides according to the invention are complementary to a 
region of RNA or double-stranded DNA that encodes a histone deacetylase. For purposes of 
the invention, the term "oligonucleotide" includes polymers of two or more 

25 deoxyribonucleosides, ribonucleosides, or 2'-0-substituted ribonucleoside residues, or any 
combination thereof. Preferably, such oligonucleotides have from about 8 to about 50 
nucleoside residues, and most preferably from about 12 to about 30 nucleoside residues. The 
nucleoside residues may be coupled to each other by any of the numerous known 
internucleoside linkages. Such internucleoside linkages include without limitation 

30 phosphorothioate, phosphorodithioate, alkylphosphonate, alkylphosphonothioate, 

phosphotriester, phosphoramidate, siloxane, carbonate, carboxymethylester, acetamidate, 
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carbamate, thioether, bridged phosphoramidate, bridged methylene phosphonate, bridged 
phosphorothioate, and sulfone internucleotide linkages. In certain preferred embodiments, 
these internucleoside linkages may be phosphodiester, phosphotriester, phosphorothioate, or 
phosphoramidate linkages, or combinations thereof. The term oligonucleotide also 
5 encompasses such polymers having chemically modified bases or sugars and/or having 
additional substituents, including without limitation lipophilic groups, intercalating agents, 
diamines, and adamantane. For purposes of the invention the term "2'-0-substituted" means 
substitution of the T position of the pentose moiety with an -O-lower alkyl group containing 
1-6 saturated or unsaturated carbon atoms, or with an -O-aryl or allyl group having 2-6 

10 carbon atoms, wherein such alkyl, aryl, or allyl group may be unsubstituted or may be 
substituted, e.g., with halo, hydroxy, trifluoro methyl, cyano, nitro, acyl, acyloxy, alkoxy, 
carboxyl, carbalkoxyl, or amino groups; or such T substitution may be with a hydroxy group 
(to produce a ribonucleoside), an amino or a halo group, but not with a 2'-H group. 

For purposes of the invention, the term "complementary" means having the ability to 

15 hybridize to a genomic region, a gene, or an RNA transcript thereof under physiological 
conditions. Such hybridization is ordinarily the result of base-specific hydrogen bonding 
between complementary strands, preferably to form Watson-Crick or Hoogsteen base pairs, 
although other modes of hydrogen bonding, as well as base stacking can lead to 
hybridization. As a practical matter, such hybridization can be inferred from the observation 

20 of specific gene expression inhibition, which may be at the level of transcription or 
translation (or both). 

Particularly preferred antisense oligonucleotides utilized in this aspect of the 
invention include chimeric oligonucleotides and hybrid oligonucleotides. 

For purposes of the invention, a "chimeric oligonucleotide" refers to an 

25 oligonucleotide having more than one type of internucleoside linkage. One preferred 

embodiment of such a chimeric oligonucleotide is a chimeric oligonucleotide comprising a 
phosphorothioate, phosphodiester or phosphorodithioate region, preferably comprising from 
about 2 to about 12 nucleotides, and an alkylphosphonate or alkylphosphonothioate region 
(see e.g., Pederson et ai U.S. Patent Nos. 5,635,377 and 5,366,878). Preferably, such 

30 chimeric oligonucleotides contain at least three consecutive internucleoside linkages selected 
from phosphodiester and phosphorothioate linkages, or combinations thereof. 
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For purposes of the invention, a "hybrid oligonucleotide" refers to an oligonucleotide 
having more than one type of nucleoside. One preferred embodiment of such a hybrid 
oligonucleotide comprises a ribonucleotide or 2'-0-substituted ribonucleotide region, 
preferably comprising from about 2 to about 12 2*-0-substituted nucleotides, and a 

5 deoxyribonucleotide region. Preferably, such a hybrid oligonucleotide will contain at least 
three consecutive deoxyribonucleosides and will also contain ribonucleosides, 2*-0- 
substituted ribonucleosides, or combinations thereof (see e.g., Metelev and Agrawal, U.S. 
Patent No. 5,652,355). 

The exact nucleotide sequence and chemical structure of an antisense oligonucleotide 

10 utilized in the invention can be varied, so long as the oligonucleotide retains its ability to 
inhibit expression of a histone deacetylase. This is readily determined by testing whether the 
particular antisense oligonucleotide is active by quantitating the amount of mRNA encoding a 
histone deacetylase, quantitating the amount of histone deacetylase protein, quantitating the 
histone deacetylase enzymatic activity, or quantitating the ability of histone deacetylase to 

15 inhibit cell growth in a an in vitro or in vivo cell growth assay, all of which are described in 
detail in this specification. 

Antisense oligonucleotides utilized in the invention may conveniently be synthesized 
on a suitable solid support using well-known chemical approaches, including H-phosphonate 
chemistry, phosphoramidite chemistry, or a combination of H-phosphonate chemistry and 

20 phosphoramidite chemistry (i.e., H-phosphonate chemistry for some cycles and 

phosphoramidite chemistry for other cycles). Suitable solid supports include any of the 
standard solid supports used for solid phase oligonucleotide synthesis, such as controlled- 
pore glass (CPG) (see, e.g., Pon, R. T., Methods in Molec. Biol. 20: 465-496, 1993). 

Antisense oligonucleotides according to the invention are useful for a variety of 

25 purposes. For example, they can be used as "probes" of the physiological function of histone 
deacetylase by being used to inhibit the activity of histone deacetylase in an experimental cell 
culture or animal system and to evaluate the effect of inhibiting such histone deacetylase 
activity. This is accomplished by administering to a cell or an animal an antisense 
oligonucleotide that inhibits histone deacetylase expression according to the invention and 

30 observing any phenotypic effects. In this use, the antisense oligonucleotides according to the 
invention is preferable to traditional "gene knockout" approaches because it is easier to use, 
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and can be used to inhibit histone deacetylase activity at selected stages of development or 
differentiation. Thus, the method according to the invention can serve as a probe to test the 
role of histone deacetylation in various stages of development. 

Preferred antisense oligonucleotides of the invention inhibit either the transcription of 

5 a nucleic acid molecule encoding the histone deacetylase, or the translation of a nucleic acid 
molecule encoding the histone deacetylase. Histone deacetylase-encoding nucleic acids may 
be RNA or double stranded DNA regions and include, without limitation, intronic sequences, 
untranslated 5' and 3' regions, intron-exon boundaries as well as coding sequences from a 
histone deacetylase family member gene. For human sequences, see e.g., Yang et aL, Proc. 

10 Natl. Acad. Sci. USA 93(23): 12845-12850, 1996; Furukawa et aL, Cytogenet. Cell Genet. 
73(1-2): 130-133, 1996; Yang et al., J. Biol. Chem. 272(44): 28001-28007, 1997; Betz et aL, 
Genomics 52(2): 245-246, 1998; Taunton et aL, Science 272(5260): 408-411, 1996; and 
Dangond et al., Biochem. Biophys. Res. Commun. 242(3): 648-652, 1998). 

Particularly preferred non-limiting examples of antisense oligonucleotides of the 

15 invention are complementary to regions of RNA or double-stranded DNA encoding a histone 
deacetylase (e.g., HDAC-1, HDAC-2, HDAC-3, HDAC-4, HDAC-5, HDAC-C, HDAC-D, or 
HDAC-E). The antisense olignouncleotides according to the invention are complementary to 
regions of RNA or double-stranded DNA that encode HDAC-1, HDAC-2, HDAC-3, HDAC- 
4, HDAC-5, HDAC-C, HDAC-D, and/or HDAC-E. The sequence of human HDAC-1 can be 

20 found in GenBank Accession No. U50079 (amino acid sequence in SEQ ID NO:24; nucleic 
acid sequence in SEQ ID NO:25. The sequence of human HDAC-2 can be found in 
GenBank Accession No. U31814 (amino acid sequence in SEQ ID NO: 26; nucleic acid 
sequence in SEQ ID NO: 27). The sequence of human HDAC-3 can be found in GenBank 
Accession No. U75697 (amino acid sequence in SEQ ID NO: 28; nucleic acid sequence in 

25 SEQ ID NO: 29). The sequence of human HDAC-4 (formerly human HDAC-A) in GenBank 
Accession No. AB006626 (amino acid sequence in SEQ ID NO: 30; nucleic acid sequence in 
SEQ ID NO: 31). The sequence of human HDAC-5 (formerly human HDAC-B) can be 
found in GenBank Accession No. AB01 1 172 (amino acid sequence in SEQ ID NO: 32; 
nucleic acid sequence in SEQ ID NO: 33). The sequence of human HDAC-C can be found in 

30 GenBank Accession No. AC004994 (amino acid sequence in SEQ ID NO: 34; nucleic acid 
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sequence in SEQ ID NO: 35). The sequence of human HDAC-D can be found in GenBank 
Accession No. AC004466 (nucleic acid sequence in SEQ ID NO: 36). 

The sequences encoding histone deacetylases from many non-human animal species 
are also known (see, for example, GenBank Accession Numbers AF006603, AF006602,and 

5 AF074882 for murine histone deacetylases). Accordingly, the antisense oligonucleotides of 
the invention may also be complementary to regions of RNA or double-stranded DNA that 
encode histone deacetylases from non-human animals. Particularly, preferred 
oligonucleotides have nucleotide sequences of from about 13 to about 35 nucleotides which 
include the nucleotide sequences shown below as SEQ ID NOs: 1-18. Yet additional 

10 particularly preferred oligonucleotides have nucleotide sequences of from about 15 to about 
26 nucleotides of the nucleotide sequences shown below. Most preferably, the 
oligonucleotides shown below have phosphorothioate backbones, are 20-26 nucleotides in 
length, and are modified such that the terminal four nucleotides at the 5' end of the 
oligonucleotide and the terminal four nucleotides at the 3' end of the oligonucleotide each 

15 have T -O- methyl groups attached to their sugar residues. 

Antisense oligonucleotide specific for human HDAC-1 (MG2608): 
5'-GAA ACG TGA GGG ACT CAG CA-3' (SEQ ID NO: 1). 

Antisense oligonucleotide specific for both human HDAC-1 and human HDAC-2 
(MG2610) is a 25/25/25/25 mixture of four oligonucleotides: 

20 5'- CAG CAA ATT ATG GGT CAT GCG GAT TC-3* (SEQ ID NO: 2); 
5*- CAG CAA GTT ATG AGT CAT GCG GAT TC-3* (SEQ ID NO: 3); 
5'- CAG CAA ATT ATG AGT CAT GCG GAT TC-3* (SEQ ID NO: 4); and 
5'- CAG CAA GTT ATG GGT CAT GCG GAT TC-3' (SEQ ID NO: 5). 
Antisense oligonucleotide specific for human HDAC-2: 

25 5'-TGC TGC TGC TGC TGC TGC CG-3' (MG2628; SEQ ID NO: 6); 
5'-CCT CCT GCT GCT GCT GCT GC-3' (MG2633; SEQ ID NO: 7); 
5'-GGT TCC TTT GGT ATC TGT TT-3' (MG2635; SEQ ID NO: 8); and 
5'-CTC CTT GAC TGT ACG CCA TG-3' (MG2636; SEQ ID NO: 9). 

30 The antisense oligonucleotides according to the invention may optionally be 

formulated with any of the well known pharmaceutical^ acceptable carriers or diluents (see 
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preparation of pharmaceutical^ acceptable formulations in, e.g.. Remington's 
Pharmaceutical Sciences , 18th Edition, ed. A. Gennaro, Mack Publishing Co., Easton, PA, 
1990). 

In a second aspect, the invention provides a method for inhibiting a histone 
5 deacetylase in a cell comprising contacting the cell with the antisense oligonucleotide that 
inhibits the expression of a histone deacetylase. Preferably, cell proliferation is inhibited in 
the contacted cell. Thus, the antisense oligonucleotides according to the invention are useful 
in therapeutic approaches to human diseases including benign and malignant neoplasms by 
inhibiting cell proliferation in cells contacted with the antisense oligonucleotides. The phrase 
10 "inhibiting cell proliferation" is used to denote an ability of a histone deacetylase antisense 
oligonucleotide or a histone deacetylase protein inhibitor (or combination thereof) to retard 
the growth of cells contacted with the oligonucleotide or protein inhibitor, as compared to 
cells not contacted. Such an assessment of cell proliferation can be made by counting 
contacted and non-contacted cells using a Coulter Cell Counter (Coulter, Miami, FL) or a 
15 hemacytometer. Where the cells are in a solid growth (e.g., a solid tumor or organ), such an 
assessment of cell proliferation can be made by measuring the growth with calipers, and 
comparing the size of the growth of contacted cells with non-contacted cells. Preferably, the 
term includes a retardation of cell proliferation that is at least 50% of non-contacted cells. 
More preferably, the term includes a retardation of cell proliferation that is 100% of non- 
20 contacted cells (i.e., the contacted cells do not increase in number or size). Most preferably, 
the term includes a reduction in the number or size of contacted cells, as compared to non- 
contacted cells. Thus, a histone deacetylase antisense oligonucleotide or a histone 
deacetylase protein inhibitor that inhibits cell proliferation in a contacted cell may induce the 
contacted cell to undergo growth retardation, to undergo growth arrest, to undergo 
25 programmed cell death (i.e., to apoptose), or to undergo necrotic cell death. 

Conversely, the phrase "inducing cell proliferation" is used to denote the requirement 
of the presence or enzymatic activity of a histone deacetylase for cell proliferation in a 
normal (i.e., non-neoplastic) cell. Hence, over-expression of a histone deacetylase that 
induces cell proliferation may or may not lead to increased cell proliferation; however, 
30 inhibition of a histone deacetylase that induces cell proliferation will lead to inhibition of cell 
proliferation. 
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The phrase "inducing cell differentiation" is used to denote the ability of a histone 
deacetylase antisense oligonucleotide or histone deacetylase protein inhibitor (or combination 
thereof) to induce differentiation in a contacted cell as compared to a cell that is not 
contacted. Thus, a neoplastic cell, when contacted with a histone deacetylase antisense 

5 oligonucleotide or histone deacetylase protein inhibitor (or both) of the invention, may be 
induced to differentiate, resulting in the production of a daughter cell that is phylogenetically 
more advanced than the contacted cell. 

The cell proliferation inhibiting ability of the antisense oligonucleotides according to 
the invention allows the synchronization of a population of a-synchronously growing cells. 

10 For example, the antisense oligonucleotides of the invention may be used to arrest a 
population of non- neoplastic cells grown in vitro in the Gl or G2 phase of the cell cycle. 
Such synchronization allows, for example, the identification of gene and/or gene products 
expressed during the Gl or G2 phase of the cell cycle. Such a synchronization of cultured 
cells may also be useful for testing the efficacy of a new transfection protocol, where 

15 transfection efficiency varies and is dependent upon the particular cell cycle phase of the cell 
to be transfected. Use of the antisense oligonucleotides of the invention allows the 
synchronization of a population of cells, thereby aiding detection of enhanced transfection 
efficiency. 

The anti-neoplstic utility of the antisense oligonucleotides according to the invention 
20 is described in detail elsewhere in this specification. 

In yet other preferred embodiments, the cell contacted with a histone deacetylase 
antisense oligonucleotide is also contacted with a histone deacetylase protein inhibitor. 

As used herein, the term "histone deacetylase protein inhibitor" denotes an active 
moiety capable of interacting with a histone deacetylase at the protein level and reducing the 
25 activity of that histone deacetylase. Histone deacetylase protein inhibitors include, without 
limitation, trichostatin A, trichostatin B, trichostatin C, depudecin, trapoxin, butyrate, 
suberoylanilide hydroxamic acid (SAHA), FR901228 (Fujisawa Pharmaceuticals), and 
acetyldinaline (el-Beltagi et al, Cancer Res. 53(13):3008-3014, 1993). A histone deacetylase 
protein inhibitor is a molecule that reduces the activity of a histone deacetylase to a greater 
30 extent than it reduces the activity of any unrelated protein. In a preferred embodiment, such 
reduction of the activity of a histone deacetylase is at least 5-fold, more preferably at least 
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10-fold, most preferably at least 50-fold. In another embodiment, the activity of a histone 
deacetylase is reduced 100-fold. Preferably, a histone deacetylase protein inhibitor interacts 
with and reduces the activity of fewer than all histone deacetylases. By "all histone 
deacetylases" is meant all of the members of both of the histone deacetylase families of 
proteins from a particular species of animal and includes, without limitation, HDAC-1, 
HDAC-2, HDAC-3, HDAC-4, HDAC-5, HDAC-C, HDAC-D, or HDAC-E, all of which are 
considered "related proteins," as used herein. For example, a preferred histone deacetylase 
protein inhibitor interacts with and inhibits HDAC-1 and HDAC-2, but does not interact with 
and inhibit HDAC-3. Most preferably, a histone deacetylase protein inhibitor interacts with 
and reduces the activity of one histone deacetylase (e.g., HDAC-2), but does not interact with 
or reduce the activities of the other histone deacetylases (e.g., HDAC-1 and HDAC-3). As 
discussed below, a preferred histone deacetylase protein inhibitor is one that interacts with 
and reduces the enzymatic activity of a histone deacetylase that is involved in tumorigenesis. 

Preferably, the histone deacetylase protein inhibitor is operably associated with the 
antisense oligonucleotide. As mentioned above, the antisense oligonucleotides according to 
the invention may optionally be formulated well known pharmaceutical^ acceptable carriers 
or diluents. This formulation may further contain one or more one or more additional histone 
deacetylase antisense oligonucleotide(s), and/or one or more histone deacetylase protein 
inhibitor(s), or it may contain any other pharmacologically active agent. 

In a particularly preferred embodiment of the invention, the antisense oligonucleotide 
is in operable association with a histone deacetylase protein inhibitor. The term "operable 
association" includes any association between the antisense oligonucleotide and the histone 
deacetylase protein inhibitor which allows an antisense oligonucleotide to inhibit histone 
deacetylase-encoding nucleic acid expression and allows the histone deacetylase protein 
inhibitor to inhibit histone deacetylase enzymic activity. One or more antisense 
oligonucleotide of the invention may be operably associated with one or more histone 
deacetylase protein inhibitor. Preferably, an antisense oligonucleotide of the invention that 
targets one particular histone deacetylase (e.g., HDAC-2) is operably associated with a 
histone deacetylase protein inhibitor which targets the same histone deacetylase. A preferred 
operable association is a hydrolyzable. Preferably, the hydrolyzable association is a covalent 
linkage between the antisense oligonucleotide and the histone deacetylase protein inhibitor. 
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Preferably, such covalent linkage is hydrolyzable by esterases and/or amidases. Examples of 
such hydrolyzable associations are well known in the art. Phosphate esters are particularly 
preferred. 

In certain preferred embodiments, the covalent linkage may be directly between the 
5 antisense oligonucleotide and the histone deacetylase protein inhibitor so as to integrate the 
histone deacetylase protein inhibitor into the backbone. Alternatively, the covalent linkage 
may be through an extended structure and may be formed by covalently linking the antisense 
oligonucleotide to the histone deacetylase protein inhibitor through coupling of both the 
antisense oligonucleotide and the histone deacetylase protein inhibitor to a carrier molecule 

10 such as a carbohydrate, a peptide or a lipid or a glyco lipid. Other preferred operable 
associations include lipophilic association, such as formation of a liposome containing an 
antisense oligonucleotide and the histone deacetylase protein inhibitor covalently linked to a 
lipophilic molecule and thus associated with the liposome. Such lipophilic molecules include 
without limitation phosphotidylcholine, cholesterol, phosphatidylethanolamine, and synthetic 

15 neoglycolipids, such as syalyllacNAc-HDPE. In certain preferred embodiments, the operable 
association may not be a physical association, but simply a simultaneous existence in the 
body, for example, when the antisense oligonucleotide is associated with one liposome and 
the protein effector is associated with another liposome. 

In a third aspect, the invention provides a method for inhibiting neoplastic cell 

20 proliferation in an animal comprising administering to an animal having at least one 
neoplastic cell present in its body a therapeutically effective amount of the antisense 
oligonucleotide of the first aspect of the invention with a pharmaceutically acceptable carrier 
for a therapeutically effective period of time. Preferably, the animal is a mammal, 
particularly a domesticated mammal. Most preferably, the animal is a human. 

25 The term "neoplastic cell" is used to denote a cell that shows aberrant cell growth. 

Preferably, the aberrant cell growth of a neoplastic cell is increased cell growth. A neoplastic 
cell may be a hyperplastic cell, a cell that shows a lack of contact inhibition of growth in 
vitro, a benign tumor cell that is incapable of metastasis in vivo, or a cancer cell that is 
capable of metastases in vivo and that may recur after attempted removal The term 

30 "tumorigenesis" is used to denote the induction of cell proliferation that leads to the 
development of a neoplastic growth. 
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The terms "therapeutically effective amount" and "therapeutically effective period of 
time" are used to denote known treatments at dosages and for periods of time effective to 
reduce neoplastic cell growth. Preferably, such administration should be parenteral, oral, 
sublingual, transdermal, topical, intranasal, or intrarectal. When administered systemically 

5 the therapeutic composition is preferably administered at a sufficient dosage to attain a blood 
level of antisense oligonucleotide from about 0. 1 pM to about 10 pM. For localized 
administration, much lower concentrations than this may be effective, and much higher 
concentrations may be tolerated. One of skill in the art will appreciate that such therapeutic 
effect resulting in a lower effective concentration of the histone deacetylase inhibitor may 

10 vary considerably depending on the tissue, organ, or the particular animal or patient to be 
treated according to the invention. 

In a preferred embodiment, the therapeutic composition of the invention is 
administered systemically at a sufficient dosage to attain a blood level of antisense 
oligonucleotide from about 0.01 pM to about 20 pM. In a particularly preferred embodiment, 

15 the therapeutic composition is administered at a sufficient dosage to attain a blood level of 
antisense oligonucleotide from about 0.05 pM to about 15 pM. In a more preferred 
embodiment, the blood level of antisense oligonucleotide is from about 0.1 pM to about 10 
pM. 

For localized administration, much lower concentrations than this may be 
20 therapeutically effective. Preferably, a total dosage of antisense oligonucleotide will range 
from about 0. 1 mg to about 200 mg oligonucleotide per kg body weight per day. In a more 
preferred embodiment, a total dosage of antisense oligonucleotide will range from about 1 mg 
to about 20 mg oligonucleotide per kg body weight per day. In a most preferred embodiment, 
a total dosage of antisense oligonucleotide will range from about 2 mg to about 10 mg 
25 oligonucleotide per kg body weight per day. In a particularly preferred embodiment, the 
therapeutically effective amount of a histone deacetylase antisense oligonucleotide is about 
0.5 mg oligonucleotide per kg body weight per day. 

In certain preferred embodiments of the third aspect of the invention, the method 
further comprises administering to the animal a therapeutically effective amount of a histone 
30 deacetylase protein inhibitor with a pharmaceutical^ acceptable carrier for a therapeutically 
effective period of time. Preferably, the histone deacetylase protein inhibitor is operably 
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associated with the antisense oligonucleotide. Methods for the operable association of a 
histone deacetylase protein inhibitor with a histone deacetylase antisense oligonucleotide are 
described above. 

The histone deacetylase protein inhibitor-containing therapeutic composition of the 
5 invention is administered systemically at a sufficient dosage to attain a blood level histone 
deacetylase protein inhibitor from about O.OluM to about 10pM. In a particularly preferred 
embodiment, the therapeutic composition is administered at a sufficient dosage to attain a 
blood level of histone deacetylase protein inhibitor from about 0.05nM to about lOpM. In a 
more preferred embodiment, the blood level of histone deacetylase protein inhibitor is from 
10 about 0. luM to about 7nM. For localized administration, much lower concentrations than 
this may be effective. Preferably, a total dosage of histone deacetylase protein inhibitor will 
range from about 0.01 mg to about 5 mg protein effector per kg body weight per day. In a 
more preferred embodiment, a total dosage of histone deacetylase protein inhibitor will range 
from about 0.1 mg to about 4 mg protein effector per kg body weight per day. In a most 
15 preferred embodiment, a total dosage of histone deacetylase protein inhibitor will range from 
about 0.1 mg to about 1 mg protein effector per kg body weight per day. In a particularly 
preferred embodiment, the therapeutically effective synergistic amount of histone deacetylase 
protein inhibitor (when administered with an antisense oligonucleotide) is 0.1 mg per kg body 
weight per day. 

20 This aspect of the invention results in an improved inhibitory effect, thereby reducing 

the therapeutically effective concentrations of either or both of the nucleic acid level inhibitor 
(/.£., antisense oligonucleotide) and the protein level inhibitor (i.e., histone deacetylase protein 
inhibitor) required to obtain a given inhibitory effect as compared to those necessary when 
either is used individually. 

25 Furthermore, one of skill will appreciate that the therapeutically effective synergistic 

amount of either the antisense oligonucleotide or the histone deacetylase inhibitor may be 
lowered or increased by fine tuning and altering the amount of the other component. The 
invention therefore provides a method to tailor the administration/treatment to the particular 
exigencies specific to a given animal species or particular patient. Therapeutically effective 

30 ranges may be easily determined for example empirically by starting at relatively low 
amounts and by step-wise increments with concurrent evaluation of inhibition. 



- 18- 



WO 00/71703 



PCT/IB00/01252 



In a fourth aspect, the invention provides a method for investigating the role of a 
particular histone deacetylase in cellular proliferation, including the proliferation of 
neoplastic cells. In this method, the cell type of interest is contacted with an amount of an 
antisense oligonucleotide that inhibits the expression of a histone deacetylase, as described 

5 for the first aspect according to the invention, resulting in inhibition of expression of the 
histone deacetylase in the cell. If the contacted cell with inhibited expression of the histone 
deacetylase also shows an inhibition in cell proliferation, then the histone deacetylase is 
involved in the induction of cell proliferation. In this scenario, if the contacted cell is a 
neoplastic cell, and the contacted neoplastic cell shows an inhibition of cell proliferation, then 

10 the histone deacetylase whose expression was inhibited is a histone deacetylase that is 
involved in tumorigenesis. Preferably, the histone deacetylase is HDAC-1, HDAC-2, 
HDAC-3, HDAC-4, HDAC-5, HDAC-C, HDAC-D, or HDAC-E. 

Thus, by identifying a particular histone deacetylase that is involved in the induction 
of cell proliferation, only that particular histone deacetylase need be targeted with an 

15 antisense oligonucleotide to inhibit cell proliferation or induce differentiation. Consequently, 
a lower therapeutically effective dose of antisense oligonucleotide may be able to effectively 
inhibit cell proliferation. Moreover, undesirable side effects of inhibiting all histone 
deacetylases may be avoided by specifically inhibiting the one (or more) histone 
deacetylase(s) involved in inducing cell proliferation. 

20 Once such a histone deacetylase involved in inducing cell proliferation is identified 

using the antisense oligonucleotides of the first aspect of the invention, then histone 
deacetylase protein inhibitors may be generated that specifically inhibit the histone 
deacetylase involved in inducing cell proliferation, while not inhibiting other histone 
deacetylases not involved in inducing cell proliferation. Accordingly, in a fifth aspect, the 

25 invention provides a method for identifying a histone deacetylase protein inhibitor that 
inhibits a histone deacetylase that is involved in the induction of cell proliferation. This 
method comprises contacting a histone deacetylase identified as being involved in inducing 
cell proliferation with a candidate compound and measuring the enzymatic activity of the 
contacted histone deacetylase. A reduction in the enzymatic activity of the contacted histone 

30 deacetylase identifies the candidate compound as a histone deacetylase protein inhibitor that 
inhibits a histone deacetylase that is involved in induction of cell proliferation. 
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Measurement of the enzymatic activity of a histone deacetylase can be achieved using 
known methodologies. For example, Yoshida et al. (J. BioL Chem. 265: 17174-17179, 1990) 
describe the assessment of histone deacetylase enzymatic activity by the detection of 
acetylated histones in trichostatin A treated cells. Taunton et al. (Science 272: 408-41 1, 
5 1996) similarly describes methods to measure histone deacetylase enzymatic activity using 
endogenous and recombinant HDAC-L Both Yoshida et al (J. BioL Chem. 265: 17174- 
17179, 1990) and Taunton et al (Science 272: 408-411, 1996) are hereby incorporated by 
reference. 

Preferably, the histone deacetylase protein inhibitor that inhibits a histone deacetylase 

10 that is involved in induction of cell proliferation is a histone deacetylase protein inhibitor that 
interacts with and reduces the enzymatic activity of fewer than all histone deacetylases. 

In a sixth aspect, the invention provides a method for identifying a histone deacetylase 
that is involved in induction of cell differentiation comprising contacting a cell with an 
antisense oligonucleotide that inhibits the expression of a histone deacetylase, wherein 

15 induction of differentiation in the contacted cell identifies the histone deacetylase as a histone 
deacetylase that is involved in induction of cell differentiation. Preferably, the cell is a 
neoplastic cell. In preferred embodiments, the histone deacetylase is HDAC-1, HDAC-2, 
HDAC-3, HDAC-4, HDAC-5, HDAC-C, HDAC-D, or HDAC-E. 

In a seventh aspect, the invention provides a method for identifying a histone 

20 deacetylase protein inhibitor that inhibits a histone deacetylase that is involved in induction 
of cell differentiation comprising contacting a histone deacetylase identified by the method of 
the sixth aspect of the invention with a candidate compound and measuring the enzymatic 
activity of the contacted histone deacetylase, wherein a reduction in the enzymatic activity of 
the contacted histone deacetylase identifies the candidate compound as a histone deacetylase 

25 protein inhibitor that inhibits a histone deacetylase that is involved in induction of cell 
differentiation. In certain preferred embodiments, the histone deacetylase protein inhibitor 
interacts with and reduces the enzymatic activity of fewer than all histone deacetylases. 

In an eighth aspect, the invention provides a histone deacetylase protein inhibitor 
identified by the method of the fifth or the seventh aspects of the invention. Preferably, the 

30 histone deacetylase protein inhibitor is substantially pure. 
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Substantially purified proteins can be achieve by any standard method including, 
without limitation, expression of recombinant protein, affinity chromatography, antibody- 
based affinity purification, and high performance liquid chromatography (HPLC; see, e.g., 
Fisher (1980) T .ahoratorv Te chni ques in B iochemistry and Molecular Biology, Work and 
Burdon (eds.), Elsevier). Preferably, a substantially purified protein is at least 80%, by 
weight, pure in that it is free from other proteins or naturally-occurring organic molecules. 
More preferably, a substantially purified protein is at least 90% pure, by weight. Most 
preferably, a substantially purified protein is at least 95% pure, by weight. 

In a ninth aspect, the invention provides a method for inhibiting cell proliferation in a 
cell comprising contacting a cell with at least two of the reagents selected from the group 
consisting of an antisense oligonucleotide that inhibits a histone deacetylase, a histone 
deacetylase protein inhibitor, an antisense oligonucleotide that inhibits a DNA 
methyltransferase, and a DNA methyltransferase protein inhibitor. In one embodiment, the 
inhibition of cell growth of the contacted cell is greater than the inhibition of cell growth of a 
cell contacted with only one of the reagents. In certain preferred embodiments, each of the 
reagents selected from the group is substantially pure. In preferred embodiments, the cell is a 
neoplastic cell. In yet additional preferred embodiments, the reagents selected from the 
group are operably associated. 

Antisense oligonucleotides that inhibit DNA methyltransferase are described in Szyf 
and von Hofe, U.S. Patent No. 5,578,716, the entire contents of which are incorporated by 
reference. DNA methyltransferase protein inhibitors include, without limitation, 5-aza-2'- 
deoxycytidine (5-aza-dC), 5-fiuoro-2'-deoxycytidine, 5-aza-cytidine (5-aza-C), or 5,6- 
dihydro-5-aza-cytidine. 

The following examples are intended to further illustrate certain preferred 
embodiments of the invention and are not limiting in nature. Those skilled in the art will 
recognize, or be able to ascertain, using no more than routine experimentation, numerous 
equivalents to the specific substances and procedures described herein. Such equivalents are 
considered to be within the scope of this invention, and are covered by the appended claims. 
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Example 1 
Scrp^nin p of Antisense Oligonucleotides 
To identify which antisense oligonucleotides were most effective at inhibiting a 
specific histone deacetylase, a number of oligonucleotides were generated based on the 
sequences provided in GenBank Accession Number U50079 for HDAC-1 and GenBank 
Accession Number U31814 for HDAC-2. Some of the oligonucleotides screened were 
described in Table 2 and Table 3 of Besterman et aL, U.S. patent application serial no. 
60/104,804, filed October 19, 1998, the entire disclosure of which is hereby incorporated by 
reference. 

In addition, oligonucleotides were generated which were complementary to both 
HDAC-1 and HDAC-2. 

To screen these oligonucleotides for an ability to inhibit the targeted histone 
deacetylase, a Northern blotting analysis was first performed. To do this, T24 human bladder 
carcinoma cells (commercially available from the American Type Culture Collection 
(ATCC), Manassas, VA) were grown under suggested conditions. Before addition of 
oligonucleotides, ceils were washed with PBS (phosphate buffered saline). Next, lipofectin 
transfection reagent (Gibco-BRL Mississauga, Ontario), at a concentration of 6.25 pg/ml, 
was added to serum free OPTIMEM medium (GIBCO/BRL), which was then added to the 
cells. Oligonucleotides to be screened were then added to different wells of cells (i.e., one 
oligonucleotide per well of cells). The same concentration of oligonucleotide (e.g., 50 nM) 
was used per well of cells. The cells were allowed to incubate with lipofectin and 
oligonucleotide for 4 hours at 37°C in a cell culture incubator. The cells were then washed 
with PBS and returned to full serum-containing medium. Twenty- four hours later, the cells 
were harvested for determination of HDAC mRNA levels by Northern blotting analysis. 

For determination of mRNA levels by Northern blot, total RNA was prepared from 
cells by the guanidinium isothiocyanate standard procedure (see, e.g., Ausubel et aL, Current 
Protocols in Molecular Biology . John Wiley & Sons, New York, NY, 1994), with the 
exception of an additional precipitation step in 2 M LiCl overnight at 4°C to purify RNA 
from cellular DNA contamination. Northern blotting analysis was performed according to 
standard protocols. Probes for HDAC-1 and HDAC-2 were full length cDNA clones 
generated by PCR amplification from the known sequences for each (e.g., GenBank 
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Accession Nos. U50079 and U31814, respectively). These probes were radiolabeled with 
32 P-ATP. Northern blots were scanned and quantified using Alpha Imager (Alpha 
Innovotech). 

The oligonucleotides which showed an ability to reduce the mRNA expression of a 
5 targeted histone deacetylase (i.e. f were able to inhibit transcription of the histone deacetylase 
mRNA) were next screened for an ability to inhibit expression of the targeted histone 
deacetylase protein. To do this, T24 ceils were transfected with oligonucleotide using 
lipofectin as described above. Twenty- four hours later, the cells were lysed according to 
standard procedures. The whole cell extracts (50 ^ig) were resolved on 7-15% gradient 
10 SDS/PAGE, transferred to PVDF membrane (Amersham, Arlington Heights, IL), and 

subjected to Western blotting analysis with rabbit polyclonal HDAC1- and HDAC-2 specific 
antibodies (1:500, Santa Cruz Biotech., Santa Cruz, CA) were used. Detection was 
accomplished with a secondary anti- rabbit IgG-HR peroxidase antibody and an enhanced 
chemiluminescence detection kit (Amersham) accordingly to manufacturer's instructions. 
15 Based on our results, the following antisense oligonucleotides were identified as being 

most effective at inhibiting the expression of targeted histone deacetylase as determined by 
both mRNA and protein expression blotting analysis. These oliognucleotides are as follows: 
For inhibition of HDAC-1, Oligonucleotide No. MG2608 having the sequence: 
5'- GAA A CG TGA GGG ACT CAGCA-3' (SEQ ID NO: 10). 
20 For inhibition of both HDAC- 1 and HDAC-2, Oligonucleotide No. MG26 10 is a 

25/25/25/25 mixture of four oligonucleotides having the sequences: 

5'- CAG C AA ATT ATG GGT CAT GCG GAUUC-3' (SEQ ID NO: 1 1); 
5'- CAG C AA GTT ATG AGT CAT GCG GAUUC-3' (SEQ ID NO: 12); 
5'- CAG C AA ATT ATG AGT CAT GCG GAUUC-3* (SEQ ID NO: 13); 
25 5'- CAG C AA GTT ATG GGT CAT GCG GAUUC-3' (SEQ ID NO: 14). 

For inhibition of HDAC-2, Table I shows the antisense oligonucleotides found to be 
most effective: 



30 
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Table I 



Oligonucleotide 
No. 


Sequence 


SEQ ID 
NO 


Target 


MG2628 


5'-UGC UGC TGC TGC TGC TGC CG-3* 


15 


121-141 


MG2633 


5' CCU CCT GCT GCT GCT GCU GC-3* 


16 


132-152 


MG2635 


5'-GGU UCC TTT GGT ATC TGU UU-3' 


17 


1605-1625 


MG2636 


5'-CUC CTT GAC TGT ACG CCA UG-3' 


18 


1-20 



(***) target reference numbering is in accordance with HDAC-2, Gen Bank Accession Number 



U31814. 

5 To evaluate the specificity of the second generation histone deacetylase antisense 

oligonucleotides, mismatch control oligonucleotides of HDAC-1 (MG2608) and HDAC-1 / 2 
(MG2610) were generated. These mismatch control oligonucleotides were generated by 
substituting bases, primarily in the four 5' and 3* nucleotides, where the highest affinity with 
the targeted histone deacetylase-encoding nucleic acid occurs. 
10 HDAC- 1 MISMATCH CONTROL (MG2609), has the sequence: 
5'- CAA U CG TCA GAG ACT CCGAA-3' (SEQ ID NO: 19). 

HDAC-1 / 2 MISMATCH CONTROL (MG2637), has a 225/25/25/25 mixture of four 
oligonucleotides having the sequences: 

5'- AAG G AA GTC ATG AAT GAT GCC C AUUG-3' (SEQ ID NO: 20); 
15 5'-AAGGAA ATC ATG GAT GAT GCC C AU UG -3' (SEQ ID NO: 21); 

5'- AAG G AA GTC ATG GAT GAT GCC C AU UG -3* (SEQ ID NO: 22); 

S'-AAGG AA ATC ATG AAT GAT GCC C AU UG -3' (SEQ ID NO: 23). 

These oligonucleotides {i.e., having SEQ ID NOs: 10-23) were second generation 

oligonucleotides (/.*., 4x4 hybrids). That is, oligonucleotides having SEQ ID NOs: 10-23 
20 were chemically modified as follows: A equals 2*-deoxyriboadenosine; C equals 2'- 

deoxyribocytidine; G equals 2'-deoxyriboguanosine; T equals 2 , -deoxyribothymidine; A 

equals riboadenosine; U equals uridine; C equals ribocytidine; and G equals riboguanosine. 

The underlined bases were 2 T -methoxyribose substituted nucleotides. Non-underlined bases 

indicate deoxyribose nucleosides. The backbone of each oligonucleotide consisted of a 
25 phosphorothioate linkage between adjoining nucleotides. 
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A number of oligonucleotides are next generated which are complementary to 
HDAC-3, HDAC-4, HDAC-5, HDAC-C, HDAC-D, and HDAC-E. These oligonucleotides 
are based on the known nucleic acid sequences of these histone deacetylases (see, e.g., 
GenBank Accession No. U75697 for HDAC-3). Antisense oligonucleotides specific for one 
5 of these histone deacetylases are screened for efficacy at inhibiting expression of mRNA and 
protein as described above for HDAC-1, HDAC-1 / 2, and HDAC-2. In addition, antisense 
oligonucleotides that inhibit more than one histone deacetylase (e.g., HDAC- 1 / 3 / C- 
specific) are also generated by mixing antisense oligonucleotides specific for each histone 
deacetylase and screened for efficacy. 

10 

Example 2 

Inhibition of Histone Deacetvlase mRNA Expression With Antisense 
Oligonucleotides 

To determine the specificity and dose requirements of the antisense oligonucleotides 
15 specific for histone deacetylase-encoding nucleic acid, the dose dependent inhibition of these 
oligonucleotides on histone deacetylase mRNA expression was examined. 

To do this, T24 cells were transfected using lipofectin (as described in Example 1) 
using 10, 25, 50, or 100 nM oligonucleotide. The cells were harvested twenty-four hours 
following transfection, RNA prepared, and Northern blotting analysis performed as described 
20 in Example 1 using radiolabelled HDAC-1 and HDAC-2 cDNA as probe. 

Fig. 1 shows the dose dependent inhibition of HDAC-1 mRNA expression by both 
HDAC-1 and HDAC-1 / 2 antisense oUgonucleotides at 50-100 nM. Conversely, HDAC-2 
mRNA expression was inhibited by only the HDAC-1 / 2 antisense oligonucleotide 
(MG2610) at 50-100 nM, while the HDAC-1 antisense oligonucleotide (MG2608) had no 
25 effect. The oligonucleotides used in the experiment, the results of which are shown in Fig. 1, 
were first generation oligonucleotides (i.e., were not chemically modified). The 
oligonucleotides used to obtain the results shown in Fig. 1 had sequences of SEQ ID NOs: 1- 
5. 

Fig. 2 shows the dose-dependent inhibition of HDAC-2 mRNA by HDAC-2 antisense 
30 oligonucleotide. All four HDAC-2 antisense oligonucleotide (MG2628, MG2633, MG2635, 
and MG2636) were able to reduce the level of HDAC-2 mRNA expression at 50-100 nM. 
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MG2628 appeared particularly efficacious at reducing HDAC-2 mP >T A expression in this 
experiment. 

These data demonstrated that by targeting histone deacetylase at the nucleic acid level 
with antisense oligonucleotide, a reduction in mRNA expression could be achieved 24 hours 
5 following exposure to the oligonucleotide. 

Example 3 

Inhibition of Histone Deacetylase Protein Expression With 
Second Generation Antisense Oligonucleotides 

10 To determine the ability of histone deacetylase antisense oligonucleotides to inhibit 

protein expression, second generation versions of the HDAC-1, HDAC-1 / 2, and HDAC-2 
antisense oligonucleotides were generated. Each of these second generation antisense 
oligonucleotides had a backbone consisting of a phosphorothioate linkage between each 
adjoining nucleotide. Moreover, the four terminal nucleotide residues at both the 5' and 3' 

15 ends of the olgonucleotide had sugar residues comprising a 2'-Omethyl group. This 
modification to the terminal nucleotide residues served to increase binding affinity of the 
oligonucleotide to the targeted nucleic acid, and to increase the stability of the 
oligonucleotide by inhibiting nuclease susceptibility. 

Fig. 3 shows the ability of second generation HDAC-2 antisense oligonucleotides to 

20 inhibit HDAC-2 protein expression. T24 cells were transfected with 0, 25, or 50 nM 

MG2628 or MG2636 using lipofectin, as described in Example 1. Twenty-four hours later, 
the cells were transfected a second time with the same amount of the same oligonucleotide. 
Twenty- four hours after this (i.e., 48 hours after the first transfection), cellular proteins were 
prepared, resolved on 7-15% gradient SDS-PAGE, and subjected to Western blotting analysis 

25 as described in Example 1 with rabbit polyclonal HDAC2 specific antibody (1:500, Santa 
Cruz Biotech). Following blotting with the secondary ami- rabbit IgG-HR peroxidase 
antibody and visualization with the enhanced chemiluminescence detection kit (Amersham), 
the blot was stripped and re-probed with an antibody specific to actin to verify equal loading 
of all wells (data not shown). 

30 As can be seen in Fig. 3, 50 pM of second generation MG2628 or MG2836 was able 

to inhibit HDAC-2 protein expression. 
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Fig. 4 shows the specific ability of the HDAC-1 / 2 and HDAC- . antisense 
oligonucleotides to inhibit protein expression of both HDAC-1 and HDAC-2 or HDAC-1, 
respectively, when compared to the mismatch controls. T24 cells were transfected twice as 
described above with 50 nM oligonucleotide. Cell lysates were prepared twenty-four hours 
following the second transfection, resolved on 7-15% gradient SDS-PAGE, and transferred to 
PVDF membrane. The PVDF membrane blot was first blotted with anti-HDAC-1 antibody. 
Following detection with horseradish peroxidase-labelled secondary antibody and enhanced 
chemiluminescence, the blot was stripped, and re-probed with anti-HDAC-2 antibody. 
Following detection, the blot was stripped for a second time and re-probed with an actin- 
specific antibody to verify equal protein loading in the lanes. 

As can be seen in Fig. 4, both HDAC-1 and HDAC-1 / 2 mismatch control 
oligonucleotides failed to inhibit HDAC-1 or HDAC-1 and HDAC-2 protein expression, 
respectively. Conversely, HDAC-1 antisense oligonucleotide effectively reduced expression 
of HDAC-1 protein, and HDAC-1 / 2 antisense oligonucleotide reduced protein expression of 
both HDAC-1 and HDAC-2. 

Example 4 

Identification of A Histone Deacetvlase Involved in Tnduction of Oil Proliferation 
Antisense oligonucleotides that inhibit expression of different histone deacetylases, 
according to the invention, are screened to identify a histone deacetylase that induces cell 
proliferation in cultured cells. 

To identify a histone deacetylase that induces normal (i.e., non-neoplastic) cell 
division, cultured normal human fibroblast cells are transfected with an antisense 
oligonucleotide that inhibits the expression of a histone deacetylase. While any standard 
transfection protocol may be employed, including, without limitation, CaPCu precipitation, 
electroporation, DEAE-dextran), transfection using the lipofectin transfection reagent (Gibco- 
BRL) is preferred. Following transfection with lipofectin and a histone deacetylase antisense 
oligonucleotide, cells are harvested by trypsinization at various time points, and counted 
using a hemacytometer or a Coulter Cell Counter. Mock transfected control cells (i.e., treated, 
with lipofectin plus a control, non-specific oligonucleotide) are also harvested and counted. 
Both the antisense oligonucleotide- and mock-transfected cells are also visually inspected 
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under a microscope for any phenotypic changes {e.g., induction of apoptosis). An antisense 
oligonucleotide that inhibits the expression of a histone deacetylase that is found to inhibit 
cell proliferation when transfected into a normal cell identifies a histone deacetylase that is 
involved in induction of cell proliferation in normal cells. 

5 To identify a histone deacetylase that induces neoplastic cell proliferation, T24 

bladder carcinoma cells are transfected with histone deacetylase antisense oligonucleotides 
according to the invention and their growth pattern is observed and compared to that of 
untransfected control cells. For this purpose, one day before transfection, T24 cells (ATCC 
No. HTB-4) are plated onto 10 cm plates at 4 X 10 s cells/dish. At the time of transfection, 

10 cells are washed with phosphate buffered saline (PBS) and 5 ml of Opti-MEM media 

(Gibco-BRL, Mississauga, Ontario) containing 6.25 Mg/ml lipofectin transfection reagent is 
added. The antisense oligonucleotides to be tested are diluted to the desired concentration 
from a 0.1 mM stock solution in the transfection media. After a four-hour incubation at 37°C 
in a 5% C0 2 incubator, the plates are washed with PBS and 10 ml of fresh cell culture media 

15 is added. T24 cells are transfected for a total of three days and split every other day to ensure 
optimal transfection conditions. At various time points, cells are harvested by trypsinization 
and pelleted by centrifugation at 1 100 rpm and 4°C for five minutes. The cells are 
resuspended in PBS and counted on a Coulter Particle Counter to determine the total cell 
number. Mock-transfected T24 cells (transfected with lipofectin and a control 

20 oligonucleotide) are similarly grown, harvested, and counted. An antisense oligonucleotide 
that inhibits the expression of a histone deacetylase that is found to inhibit cell proliferation 
when transfected into a neoplastic cell identifies a histone deacetylase that is involved in 
induction of cell proliferation in neoplastic cells. 

By screening a number of different histone deacetylase antisense oligonucleotides in 

25 normal and neoplastic cells, a histone deacetylase that is involved in induction of cell 
proliferation may be readily identified. Most preferably, a histone deacetylase antisense 
oligonucleotide of the invention is one that inhibits cell proliferation of neoplastic cells, but 
does not inhibit cell proliferation in normal cells. 

30 
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Example 5 

A Histone Deacetvlase Pr otein Inhibitor that Interacts With and Reduces the 
Enzvmatic Activity of A Histone Deacetvlase Involved in the Indu ction of Cell Proliferation 
A histone deacetylase that is identified as being involved in the induction of cell 
5 proliferation (identified, for example, in the methods of Example 4), is used as a target for 
candidate compounds designed to interact with and inhibit its enzymatic activity. As a 
positive control, FR901228 (available from Fujisawa Pharmaceuticals), is used. 

Candidate compounds can be derived from any source and may be naturally- 
occurring or synthetic, or may have naturally-occurring and synthetic components. 
10 Candidate compounds may also be designed to chemically resemble any of the known 
histone deacetylase protein inhibitors, including, without limitation, trichostatin A, 
trichostatin C, trapoxin, depudecin, suberoylanilide hydroxamic acid (SAHA), FR901228, 
and butyrate. 

Once candidate compounds are identified, a pool of such compounds may be added to 

15 a histone deacetylase. Such a histone deacetylase is preferably one that is identified using the 
antisense oligonucleotides of the invention as a histone deacetylase involved in induction of 
cell proliferation. The histone deacetylase may be purified, for example, by using antibodies 
specific to that particular histone deacetylase (e.g., anti-HDAC-1 antibody commercially 
available from Santa Cruz Biotech.) or by recombinant production of the histone deacetylase 

20 in prokaryotic or eukaryotic cells. The histone deacetylase may also be present in a cell 
which normally expresses the histone deacetylase. 

Pools of candidate compounds are added to the histone deacetylase, and the 
enzymatic activity of the histone deacetylase is measured. A pool of candidate compounds 
showing such a histone deacetylase inhibiting activity is sub-divided, and the subdivisions 

25 tested until one candidate compound is isolated having a histone deacetylase inhibiting 
activity. It will be understood that once a pool of candidate compounds is identified as 
having an ability to inhibit histone deacetylase enzymatic activity, the pool may be screened 
via various methods to ascertain the presence within the pool or one or more histone 
deacetylase protein inhibitor compounds. For example, if the pool is initially screened in a 

30 cell having a histone deacetylase, the pool may be subsequently screened on purified histone 
deacetylase. 
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Preferably, the candidate compound(s) found to be a histone d<\ dcetylase protein 
inhibitor inhibits the activity of fewer than all histone deacetylases. More preferably, such a 
candidate compound inhibits only those histone deacetylases that are involved in the 
induction of cell proliferation. Even more preferably, the candidate compound that is 

5 identified as a histone deacetylase protein inhibitor is one that inhibits only one histone 
deacetylase, where that one histone deacetylase is involved in the induction of cell 
proliferation. Most preferably, the candidate compound that is identified as a histone 
deacetylase protein inhibitor is one that inhibits only one histone deacetylase, where that one 
histone deacetylase is involved in the induction of cell proliferation in neoplastic cells, but is 

10 not involved in the induction of cell proliferation in normal cells. 

In another method to identify a candidate compound that is a histone deacetylase 
protein inhibitor, purified histone deacetylase is allowed to adhere to the bottom of wells in a 
96-well microtiter plate. Candidate compounds (or pools thereof) are then added to the plate, 
where each candidate compound has been modified with the covalent attachment of a 

15 detectable marker (e.g., a biotin label). Binding of the candidate compound to the plate- 
bound histone deacetylase is detected via addition of a secondary reagent that binds to the 
detectable marker (e.g., a streptavidin-labelled fluorophore), and subsequent analysis of the 
plate on a micro-titer plate reader. Candidate compounds thus identified which interact with 
purified histone deacetylase are then screened for an ability to inhibit the enzymatic activity 

20 of the histone deacetylase. 

Example 6 

Anti-Neoplastic Effect of Histone Deacetylase Antisense Oligonucleotide 

on Tumor Cells in Vivo 
25 The purpose of this example is to illustrate the ability of the histone deacetylase 

antisense oligonucleotide of the invention to treat diseases responsive to histone deacetylase 
inhibition in animals, particularly mammals. This example further provides evidence of the 
ability of the methods and compositions of the invention to inhibit tumor growth in 
domesticated mammal. Eight to ten week old female BALB/c nude mice (Taconic Labs, 
30 Great Barrington, NY) are injected subcutaneously in the flank area with 2 x 10 6 

preconditioned A549 human lung carcinoma cells. Preconditioning of these cells is done by 
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a minimum of three consecutive tumor transplantations in the same strain of nude mice. 
Subsequently, tumor fragments of approximately 30 mgs are excised and implanted 
subcutaneously in mice, in the left flank area under Forene anesthesia (Abbott Labs., Geneva, 
Switzerland). When the tumors reaches a mean volume of 100 mm 3 , the mice are treated 

5 intravenously, by daily bolous infusion into the tail vein, with oligonucleotide saline 
preparations containing 0.1-6 mg/kg of antisense oligonucleotide (Sigma, St. Louis, MO). 
The optimal final concentration of the oligonucleotide is established by dose response 
experiments according to standard protocols. Tumor volume is calculated according to 
standard methods every second day post infusion (e.g., Meyer et al., Int J. Cancer 43:851- 

10 856 (1989)). Treatment with the oligonucleotides according to the invention causes a 

significant reduction in tumor weight and volume relative to controls treated with saline only 
(i.e., no oligonucleotide) or controls treated with saline plus a control, non-specific 
oligonucleotide. In addition, the activity of histone deacetylase when measured is expected 
to be significantly reduced relative to saline treated controls. 

15 

Example 7 

Synergistic Anti-Neoplastic Effect of Histone Deacetvlase Antisense Oligonucleotide 

and Histone Deacetvlase P rotein Inhibitor on Tumor Cells in Vivo 
The purpose of this example is to illustrate the ability of the histone deacetylase 

20 antisense oligonucleotide and the histone deacetylase protein inhibitor of the invention to 
inhibit tumor growth in a mammal. As described in Example 6, mice bearing implanted 
A549 tumors (mean volume 100 mm 3 ) are treated daily with saline preparations containing 
from about 0.1 mg to about 30 mg per kg body weight of histone deacetylase antisense 
oligonucleotide. A second group of mice is treated daily with pharmaceutical^ acceptable 

25 preparations containing from about 0.01 mg to about 5 mg per kg body weight of histone 
deacetylase protein inhibitor. Some mice receive both the antisense oligonucleotide and the 
histone deacetylase protein inhibitor. Of these mice, one group may receive the antisense 
oligonucleotide and the histone deacetylase protein inhibitor simultaneously intravenously 
via the tail vein. Another group may receive the antisense oligonucleotide via the tail vein, 

30 and the histone deacetylase protein inhibitor subcutaneously. Yet another group may receive 
both the antisense oligonucleotide and the histone deacetylase protein inhibitor 
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simultaneously via a subcutaneous injection. Control groups of mice -e similarly 
established which receive no treatment (e.g., saline only), a mismatch antisense 
oligonucleotide only, a control compound that does not inhibit histone deacetylase activity, 
and mismatch antisense oligonucleotide with control compound. 
5 Tumor volume is measured with calipers. Treatment with the antisense 

oligonucleotide plus the histone deacetylase protein inhibitor according to the invention 
causes a significant reduction in tumor weight and volume relative to controls. Preferably, 
the antisense oligonucleotide and the histone deacetylase protein inhibitor inhibit the 
expression and activity of the same histone deacetylase. 
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What is claimed is: 

1 . An antisense oligonucleotide that inhibits the expression of a histone 
deacetylase. 

5 

2. The antisense oligonucleotide of claim 1, wherein the histone deacetylase is 
selected from the group consisting of HDAC-1, HDAC-2, HDAC-3, HDAC-4, HDAC-5, 
HDAC-C, HDAC-D, and HDAC-E. 

1 o 3. The antisense oligonucleotide of claim 1 , wherein the oligonucleotide inhibits 

more than one histone deacetylase. 

4. The antisense oligonucleotide of claim 3, wherein the oligonucleotide inhibits 
all histone deacetylases. 

15 

5. The antisense oligonucleotide of claim 1 , wherein the oligonucleotide inhibits 
transcription of a nucleic acid molecule encoding the histone deacetylase. 

6. The oligonucleotide of claim 5, wherein the nucleic acid molecule is selected 
20 from the group consisting of genomic DNA, cDNA, and RNA. 

7. The antisense oligonucleotide of claim 1, wherein the oligonucleotide inhibits 
translation of the histone deacetylase. 

25 8. The antisense oligonucleotide of claim 1, wherein the oligonucleotide has at 

least one internucleotide linkage selected from the group consisting of phosphorothioate, 
phosphorodithioate, alkylphosphonate, alkylphosphonothioate, phosphotriester, 
phosphoramidate, siloxane, carbonate, carboxymethylester, acetamidate, carbamate, 
thioether, bridged phosphoramidate, bridged methylene phosphonate, bridged 

30 phosphorothioate, and sulfone internucleotide linkages. 
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9. The antisense oligonucleotide of claim 1 , wherein the oligonucleotide is a 
chimeric oligonucleotide or a hybrid oligonucleotide. 

10. The antisense oligonucleotide of claim 1, wherein the oligonucleotide 
5 comprises a ribonucleotide or 2'-0-substituted ribonucleotide region and a 

deoxyribonucleotide region. 

11. A method for inhibiting a histone deacetylase in a cell comprising contacting 
the cell with the antisense oligonucleotide of claim 1. 

10 

12. The method of claim 1 1 , wherein cell proliferation is inhibited in the contacted 

ceU. 

13. The method of claim 1 1, wherein the cell is a neoplastic celL 

15 

14. The method of claim 13, wherein neoplastic cell is in an animal. 

15. The method of claim 14, wherein the neoplastic cell is in a neoplastic growth. 



20 16. The method of claim 1 1 further comprising contacting the cell with a histone 

deacetylase protein inhibitor that interacts with and reduces the enzymatic activity of the 
histone deacetylase. 

17. The method of claim 16, wherein the histone deacetylase protein inhibitor is 
25 operably associated with the antisense oligonucleotide. 



18. A method for inhibiting neoplastic growth in an animal comprising 
administering to an animal having at least one neoplastic cell present in its body a 
therapeutically effective amount of the antisense oligonucleotide of claim 1 with a 
30 pharmaceutical^ acceptable carrier for therapeutically effective period of time. 
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19. The method of claim 18, wherein the animal is a mammal. 

20. The method of claim 19, wherein the mammal is a hui n. 

5 21 . The method of claim 1 8 further comprising administering to the animal a 

therapeutically effective amount of a histone deacetylase protein inhibitor that interacts with 
and reduces the enzymatic activity of the histone deacetylase with a pharmaceutical^ 
acceptable carrier for a therapeutically effective period of time. 

10 22. The method of claim 2 1 , wherein the histone deacetylase protein inhibitor is 

operably associated with the antisense oligonucleotide. 

23. A method for identifying a histone deacetylase that is involved in the 
induction of cell proliferation comprising contacting a cell with an antisense oligonucleotide 

15 that inhibits the expression of a histone deacetylase, wherein inhibition of cell proliferation in 
the contacted cell identifies the histone deacetylase as a histone deacetylase that is involved 
in the induction of cell proliferation. 

24. The method of claim 23, wherein the cell is a neoplastic cell and the induction 
20 of cell proliferation is tumorigenesis. 

25. The method of claim 23, wherein the histone deacetylase is selected from the 
group consisting of HDAC-1, HDAC-2, HDAC-3, HDAC-4, HDAC-5, HDAC-C, HDAC-D, 
and HDAC-E. 

25 

26. A method for identifying a histone deacetylase protein inhibitor that inhibits a 
histone deacetylase that is involved in the induction of cell proliferation comprising 
contacting a histone deacetylase identified by the method of claim 23 with a candidate 
compound and measuring the enzymatic activity of the contacted histone deacetylase, 

30 wherein a reduction in the enzymatic activity of the contacted histone deacetylase identifies 
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the candidate compound as a histone deacetylase protein inhibitor that inhibits a histone 
deacetylase that is involved in the induction of cell proliferation. 

27. The method of claim 26, wherein the histone deacetylase protein inhibitor 
5 interacts with and reduces the enzymatic activity of fewer than all histone deacetylases. 

28. A method for identifying a histone deacetylase that is involved in the 
induction of cell differentiation comprising contacting a cell with an antisense 
oligonucleotide that inhibits the expression of a histone deacetylase, wherein induction of 

10 differentiation in the contacted cell identifies the histone deacetylase as a histone deacetylase 
that is involved in the induction of cell differentiation. 

29. The method of claim 28, wherein the cell is a neoplastic cell. 

15 30. The method of claim 28, wherein the histone deacetylase is selected from the 

group consisting of HDAC-1, HDAC-2, HDAC-3, HDAC-4, HDAC-5, HDAC-C, HDAC-D, 
andHDAC-E. 

31. A method for identifying a histone deacetylase protein inhibitor that inhibits a 
20 histone deacetylase that is involved in the induction of cell differentiation comprising 

contacting a histone deacetylase identified by the method of claim 28 with a candidate 
compound and measuring the enzymatic activity of the contacted histone deacetylase, 
wherein a reduction in the enzymatic activity of the contacted histone deacetylase identifies 
the candidate compound as a histone deacetylase protein inhibitor that inhibits a histone 
25 deacetylase that is involved in the induction of cell differentiation. 

32. The method of claim 31, wherein the histone deacetylase protein inhibitor 
interacts with and reduces the enzymatic activity of fewer than all histone deacetylases. 

30 33. A histone deacetylase protein inhibitor identified by the method of claim 26 or 

31. 
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34. The histone deacetylase protein inhibitor is substantially pure. 

35. A method for inhibiting cell proliferation in a cell comprising contacting a cell 
5 with at least two of the reagents selected from the group consisting of an antisense 

oligonucleotide that inhibits a histone deacetylase, a histone deacetylase protein inhibitor, an 
antisense oligonucleotide that inhibits a DNA methyltransferase, and a DNA 
methyltransferase protein inhibitor. 

10 36. The method of claim 35, wherein the inhibition of cell growth of the contacted 

cell is greater than the inhibition of cell growth of a cell contacted with only one of the 
reagents. 

37. The method of claim 35, wherein the each of the reagents selected from the 
15 group is substantially pure. 

38. The method of claim 35, wherein the cell is a neoplastic cell. 

39. The method of claim 35, wherein the reagents selected from the group are 
20 operably associated. 
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Specific Inhibition of HDAC 1 or 2 isozymes by 
Second Generation Antisense Oligonucleotides 
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Determine outcome of specific HDAC isotype inhibition. 
Tailor HDAC small molecule inhibitor program to 
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SEQUENCE LISTING 

<110> MacLeod, Alan R 
Li, Zoumei 

Besterman, Jeffrey M 

<120> Inhibition of Histone Deaceylase 

<130> 106101.229 

<140> 
<141> 

<150> 60/132,287 
<151> 1999-05-03 

<160> 36 

<170> Patent In Ver . 2.1 



<210> 1 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic 
oligonucleotide 

<400> 1 

gaaacgtgag ggactcagca 



<210> 2 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic 
o 1 igonuc leo t ide 

<400> 2 

cagcaaatta tgggtcatgc ggattc 



<210> 3 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic 
oligonucleotide 

<400> 3 



1 
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cagcaagtta tgagtcatgc ggattc 



26 



<210> 4 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic 
oligonucleotide 

<400> 4 

cagcaaatta tgagtcatgc ggattc 26 



<210> 5 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic 
o 1 igonuc 1 eo t ide 



<210> 6 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic 
oligonucleotide 

<400> 6 

tgctgctgct gctgctgccg 20 



<210> 7 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic 
oligonucleotide 



<400> 5 

cagcaagtta tgggtcatgc ggattc 



26 



<400> 7 

cctcctgctg ctgctgctgc 



20 



<210> 8 
<211> 20 



2 
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<212> DNA 

<213> Artificial Sequence 

<22?> Description of Artificial Sequence: synthetic 
oligonucleotide 

<400> 8 20 
ggttcctttg gtatctgttt 



<210> 9 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic 
oligonucleotide 

<400> 9 20 
ctccttgact gtacgccatg 

<210> 10 
<211> 20 

<212> Combined DNA/RNA Molecule 
<213> Artificial Sequence 

<223> Description of Combined DNA/RNA Molecule: 

Positions 1-4 and 17-20 are 2 ' -methoxyribose 
substituted nucleotides; positions S-16 are 
deoxyr ibonuc 1 e o t ides 

<400> 10 20 
gaaacgtgag ggactcagca 

<210> 11 
<211> 26 

<212> Combined DNA/RNA Molecule 
<213> Artificial Sequence 

<223> Description of Combined DNA/RNA Molecule: 

Positions 1-4 and 23-26 are 2 ' -methoxyrxbose 
substituted nucleotides; positions 5-22 are 
deoxyr ibonuc 1 eo t i de s 

<400> 11 26 
cagcaaatta tgggtcatgc ggauuc 



<210> 12 
<211> 26 

<212> Combined DNA/RNA Molecule 



3 
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<213> Homo sapiens 

<223> Description of Combined DNA/RNA Molecule: 

Positions 1-4 and 23-26 are 2 ■ -ethoxyribose 
substituted nucleotides; positions 5-22 are 
deoxyr ibonuc leot ides 

<400> 12 26 
cagcaagtta tgagtcatgc ggauuc 

<210> 13 
<211> 26 

<212> Combined DNA/RNA Molecule 
<213> Artificial Sequence 

<223> Description of Combined DNA/RNA Molecule: 

Positions 1-4 and 23-26 are 2 < -methoxyribose 
substituted nucleotides; positions 5-22 are 
deoxyribonuc leot ides 

<400> 13 26 
cagcaaatta tgagtcatgc ggauuc 



<210> 14 
<211> 26 

<212> Combined DNA/RNA Molecule 
<213> Artificial Sequence 

<220> 



<223> Description of Combined DNA/RNA Molecule: 

Positions 1-4 and 23-26 are 2 ' -methoxyribose 
substituted nucleotides; positions 5-22 are 
deoxyr ibonuc 1 eo t ides 

<400> 14 26 
cagcaagtta tgggtcatgc ggauuc 



<210> 15 
<211> 20 

<212> Combined DNA/RNA Molecule 
<213> Artificial Sequence 

<220> , , 

<223> Description of Combined DNA/RNA Molecule: 

Positions 1-4 and 17-20 are 2 < -methoxyribose 

substituted nucleotides; positions 5-16 are 

deoxyribonuc 1 eo t ides 

<400> 15 20 
ugcugctgct gctgctgccg 



<210> 16 



4 
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<211> 20 
<212> DNA 

<213> Artificial Sequence 



<223> Description of Combined DNA/RNA Molecule: 

Positions 1-4 and 17-20 are 2 ' -methoxyribose 
substituted nucleotides; positions 5-16 are 
deoxyribonucleo tides 



<400> 16 

ccucctgctg ctgctgcugc 



<210> 17 
<211> 20 
<212> DNA 

<213> Artificial Sequence 



<220> , , 

<223> Description of Combined DNA/RNA Molecule: 

Positions 1-4 and 17-20 are 2 ' -methoxyribose 
substituted nucleotides; positions 5-16 are 
deoxyr ibonuc 1 eo t ides 

<400> 17 

gguucctttg gtatctguuu 



<210> 18 
<211> 20 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Combined DNA/RNA Molecule: 

Positions 1-4 and 17-20 are 2 ' -methoxyribose 
substituted nucleotides; positions 5-16 are 
deoxyribonucleotides 



<400> 18 

cuccttgact gtacgccaug 



<210> 19 
<211> 20 

<212> Combined DNA/RNA Molecule 
<213> Artificial Sequence 



<220> , , 

<223> Description of Combined DNA/RNA Molecule: 

Positions 1-4 and 17-20 are 2 ' -methoxyribose 
substituted nucleotides; positions 5-16 are 
deoxyr ibonuc 1 eo t ides 



<400> 19 

caaucgtcag agactccgaa 
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<210> 20 

<211> 26 

<212> DNA 

<213> Artificial 



Sequence 



<220> 

<223> Description of Combined DNA/RNA Molecule: 
Positions 1-4 and 23-26 are 2 ■ -methoxyribo 
substituted nucleotides; positions 5-22 ar 
deoxy r ibonuc 1 eo t ides 



<400> 20 

aaggaagtca tgaatgatgc ccauug 



<210> 21 
<211> 26 
<212> DNA 

<213> Artificial Sequence 



<223> Description of Combined DNA/RNA Molecule: 

Positions 1-4 and 23-26 are 2 ' -methoxyribo se 
substituted nucleotides; positions 5-22 are 
deoxyr ibonuc 1 eo t i de s 



<400> 21 

aaggaaatca tggatgatgc ccauug 



<210> 22 
<211> 26 
<212> DNA 

<213> Artificial Sequence 



<223> Description of Combined DNA/RNA Molecule: 

Positions 1-4 and 23-26 are 2 ' -methoxyribose 
substituted nucleotides; positions 5-22 are 
deoxyr ibonuc 1 eo t i des 



<400> 22 

aaggaagtca tggatgatgc ccattg 



<210> 23 

<211> 26 

<212> DNA 

<213> Artificial 



Sequence 



<220> 

<223> Description of Combined DNA/RNA Molecule: 

Positions 1-4 and 23-26 are 2 ' -methoxyribose 
substituted nucleotides; positions 5-22 are 
deoxyribonucleotides 
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<400> 23 26 
aaggaaatca tgaatgatgc ccattg 



<210> 24 
<211> 482 
<212> PRT 

<213> Homo sapiens 

M 4 e rLa 4 oln Thr Gin Gly Thr Arg Arg Lys Val cys Tyr Tyr Tyr Asp 

! 5 1° 

Gly Asp Val Gly Asn Tyr Tyr Tyr Gly Gin Gly His Pro Mot Lys Pro 



20 



His Arg lie Arg Met Thr His Asn Leu Leu Leu Asn Tyr Gly Leu Tyr 



35 



40 



Arg Lys Met Glu He Tyr Arg Pro His Lys Ala Asn Ala Glu Glu Met 

50 55 
Thr Lys Tyr His Ser Asp Asp Tyr lie Lys Phe Leu Arg ser lie Arg 

65 70 
Pro Asp Asn Met Ser Glu Tyr Ser Lys Gin Met Gin Arg Phe Asn Val 



65 

n C n Met Ser Glu Tyr ser Lys c 

85 9° 

Gly Glu Asp cys Pro Val Phe Asp Gly Leu Phe Glu Phe Cys Gin Leu 



100 i° 5 



ser Thr Gly Gly Ser Val Ala Ser Ala Val Lys Leu Asn Lys Gin Gin 



115 



120 



Thr Asp lie Ala Val Asn Trp Ala Gly Gly Leu His His Ala Lys Lys 



130 



135 



ser Glu Ala Ser Gly Phe Cys Tyr Val Asn Asp He Val Leu Ala lie 
145 150 155 

Leu Glu Leu Leu Lys Tyr His Gin Arg Val Leu Tyr He Asp lie Asp 



165 



lie His His Gly Asp Gly Val Glu Glu Ala Phe Tyr Thr Thr Asp Arg 

180 18b 
Val Met Thr Val Ser Phe His Lys Tyr Gly Glu Tyr Phe Pro Gly Thr 



195 



200 



Gly Asp Leu Arg Asp He Gly Ala Gly Lys Gly Lys Tyr Tyr Ala Val 



210 



215 



Asn Tyr Pro Leu Arg Asp Gly He Asp Asp Glu Ser Tyr Glu Ala He 
225 230 235 



Phe Lys Pro 



Val Met Ser Lys Val Met Glu Met Phe Gin Pro Ser Ala 
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245 



250 



255 



Val Val Leu Gin Cys Gly Ser Asp Ser Leu Ser Gly Asp Arg Leu Gly 

265 z/u 



260 



Cys Phe Asn Leu Thr lie Lys Gly His Ala Lys Cys Val Glu Phe Val 

275 280 
Lys Ser Phe Asn Leu Pro Met Leu Met Leu Gly Gly Gly Gly Tyr Thr 



290 295 
lie Arg Asn Val Ala Arg Cys Trp Thr Tyr Glu Thr Ala Val Ala Leu 



305 310 315 

Asp Thr Glu lie Pro Asn Glu Leu Pro Tyr Asn Asp Tyr Phe Glu Tyr 
325 330 

Phe Gly Pro Asp Phe Lys Leu His lie Ser Pro Ser Asn Met Thr Asn 
340 345 

Gin Asn Thr Asn Glu Tyr Leu Glu Lys He Lys Gin Arg Leu Phe Glu 
355 360 

Met Leu Pro His Ala Pro Gly Val Gin Met Gin Ala lie 



Asn Leu Arg 
370 



375 3 »° 
Pro Glu Asp Ala lie Pro Glu Glu Ser Gly Asp Glu Asp Glu Asp Asp 



395 



385 3 9° 

Pro Asp Lys Arg He Ser He Cys Ser Ser Asp Lys Arg lie Ala Cys 
405 410 

Glu Glu Glu Phe Ser Asp Ser Glu Glu Glu Gly Glu Gly Gly Arg Lys 
420 425 

Asn Ser Ser Asn Phe Lys Lys Ala Lys Arg Val Lys Thr Glu Asp Glu 

44 b 



435 



440 



Lys Glu Lys Asp Pro Glu Glu Lys Lys Glu Val Thr Glu Glu Glu Lys 

455 460 



450 



Thr Lys Glu Glu Lys Pro Glu Ala Lys Gly Val Lys Glu Glu Val Lys 
465 470 475 

Leu Ala 



<210> 25 

<211> 1611 

<212> DNA 

<213> Homo sapiens 

<400> 25 

atgtctgggg tctctgcccg ctggtgctgc 

gcctgagcgt ctctgtcact cggggtagac 

cgcagggcac ccggaggaaa gtctgttact 



tgtctcccac tcggtcatcc tgagaacaca 60 
cacgcgggga ggcgagcaag atggcgcaga 120 
actacgacgg ggatgttgga aattactatt 180 
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atggacaagg ccacccaatg aagcctcacc 
actatggtct ctaccgaaaa atggaaatct 
tgaccaagta ccacagcgat gactacatta 
tgtcggagta cagcaagcag atgcagagat 
atggcctgtt tgagttctgt cagttgtcta 
ttaataagca gcagacggac atcgctgtga 
agtccgaggc atctggcttc tgttacgtca 
taaagtatca ccagagggtg ctgtacattg 
aagaggcctt ctacaccacg gaccgggtca 
acttcccagg aactggggac ctacgggata 
ttaactaccc gctccgagac gggattgatg 
tcatgtccaa agtaatggag atgttccagc 
actccctatc tggggatcgg ttaggttgct 
gtgtggaatt tgtcaagagc tttaacctgc 
ccattcgtaa cgttgcccgg tgctggacat 
tccctaatga gcttccatac aatgactact 
acatcagtcc ttccaatatg actaaccaga 
agcgactgtt tgagaacctt agaatgctgc 
ttcctgagga cgccatccct gaggagagtg 
gcatctcgat ctgctcctct gacaaacgaa 
aagaggaggg agaggggggc cgcaagaact 
aaacagagga tgaaaaagag aaagacccag 
aaaccaagga ggagaagcca gaagccaaag 
tggacctctc cagctctggc ttcctgctga 



gaatccgcat gactcataat ttgctgctca 240 
atcgccctca caaagccaat gctgaggaga 300 
aattcttgcg ctccatccgt ccagataaca 360 
tcaacgttgg tgaggactgt ccagtattcg 420 
ctggtggttc tgtggcaagt gctgtgaaac 480 
attgggctgg gggcctgcac catgcaaaga 540 
atgatatcgt cttggccatc ctggaactgc 600 
acattgatat tcaccatggt gacggcgtgg 660 
tgactgtgtc ctttcataag tatggagagt 720 
tcggggctgg caaaggcaag tattatgctg 780 
acgagtccta tgaggccatt ttcaagccgg 84 0 
ctagtgcggt ggtcttacag tgtggctcag 900 
tcaatctaac tatcaaagga cacgccaagt 960 
ctatgctgat gctgggaggc ggtggttaca 1020 
atgagacagc tgtggccctg gatacggaga 1080 
ttgaatactt tggaccagat ttcaagctcc 1140 
acacgaatga gtacctggag aagatcaaac 1200 
cgcacgcacc tggggtccaa atgcaggcga 1260 
gcgatgagga cgaagacgac cctgacaagc 1320 
ttgcctgtga ggaagagttc tccgattctg 1380 
cttccaactt caaaaaagcc aagagagtca 1440 
aggagaagaa agaagtcacc gaagaggaga 1500 
gggtcaagga ggaggtcaag ttggcctgaa 1560 
gtccctcacg tttctttccc c 1611 



<210> 26 

<211> 488 

<212> PRT 

<213> Homo sapiens 

<400> 26 

Met Ala Tyr Ser Gin Gly Gly Gly Lys Lys Lys Val Cys Tyr Tyr Tyr 
1 5 1° 15 

Asp Gly Asp lie Gly Asn Tyr Tyr Tyr Gly Gin Gly His Pro Met Lys 
20 25 30 

Pro His Arg lie Arg Met Thr His Asn Leu Leu Leu Asn Tyr Gly Leu 
35 40 4 5 

Tyr Arg Lys Met Glu He Tyr Arg Pro His Lys Ala Thr Ala Glu Glu 
50 55 60 

Met Thr Lys Tyr His Ser Asp Glu Tyr lie Lys Phe Leu Arg Ser lie 
65 ™ 75 

Arg Pro Asp Asn Met ser Glu Tyr Ser Lys Gin Met His lie Phe Asn 
85 90 9 

Val Gly Glu Asp cys Pro Ala Phe Asp Gly Leu Phe Glu Phe Cys Gin 
100 105 110 

Leu Ser Thr Gly Gly Ser Val Ala Gly Ala Val Lys Leu Asn Arg Gin 
115 120 125 

Gin Thr Asp Met Ala Val Asn Trp Ala Gly Gly Leu His His Ala Lys 
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130 135 



Lys Tyr Glu Ala Ser Gly Phe Cys Tyr Val Asn Asp He Val Leu Ala 
145 150 1" 

lie Leu Glu Leu Leu Lys Tyr His Gin Arg Val Leu Tyr lie Asp lie 
165 I 70 

Asp lie His His Gly Asp Gly Val Glu Glu Ala Phe Tyr Thr Thr Asp 
180 i85 

Arg val Met Thr Val Ser Phe His Lys Tyr Gly Glu Tyr Phe Pro Gly 
195 200 205 

Thr Gly Asp Leu Arg Asp lie Gly Ala Gly Lys Gly Lys Tyr Tyr Ala 
210 215 220 

Val Asn Phe Pro Met cys Asp Gly He Asp Asp Glu Ser Tyr Gly Gin 
225 



230 235 



lie Phe Lys Pro lie lie Ser Lys Val Met Glu Met Tyr Gin Pro Ser 
245 250 

Ala Val Val Leu Gin cys Gly Ala Asp Ser Leu Ser Gly Asp Arg Leu 
260 265 

Gly cys Phe Asn Leu Thr Val Lys Gly His Ala Lys Cys Val Glu Val 
275 280 

Val Lys Thr Phe Asn Leu Pro Leu Leu Met Leu Gly Gly Gly Gly Tyr 
290 25% . j ^ - 

Thr lie Arg Asn Val Ala Arg Cys Trp Thr Tyr Glu Thr Ala Val Ala 
305 310 315 

Leu Asp Cys Glu lie Pro Asn Glu Leu Pro Tyr Asn Asp Tyr Phe Glu 



325 



330 



Tyr Phe Gly Pro Asp Phe Lys Leu His lie Ser Pro Ser Asn Met Thr 
340 345 

Asn Gin Asn Thr Pro Glu Tyr Met Glu Lys lie Lys Gin Arg Leu Phe 



355 



360 365 



Glu Asn Leu Arg Met Leu Pro His Ala Pro Gly Val Gin Met Gin Ala 



370 



375 



He Pro Glu Asp Ala Val His Glu Asp Ser Gly Asp Glu Asp Gly Glu 
385 390 395 

Asp Pro Asp Lys Arg He Ser lie Arg Ala ser Asp Lys Arg lie Ala 



405 



Cys Asp Glu Glu Phe Ser Asp Ser Glu Asp Glu Gly Glu Gly Gly Arg 

425 ^■ JU 



420 



Arg Asn 



Val Ala Asp His Lys Lys Gly Ala Lys Lys Ala Arg He Glu 
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435 



440 



445 



Glu Asp Lys Lys Glu Thr clu Asp Lys Lys Thr Asp Val Lys Glu Glu 

450 455 
A SP Lys ser Lys Asp Asn Ser Gly Glu Lys Thr Asp Thr Lys Gly Thr 



465 



470 



Lys Ser Glu Gin Leu Ser Asn Pro 
485 



<210> 27 

<211> 1985 

<212> DNA 

<213> Homo sapiens 



25£n terete t°o 

i= sss w i 5s= = a 

55=5 25355 SS 25 - £« ftS :™ £ 

cctcatagaa tccgcatgac ccataacttg cC f"aaatt cagtgatgag 420 

SSSS =S= = fe; "S 

SS3S5 i g ~ : bss S! 

gctgttaatt gggctggagg attacatcat S^aagaaat ^gaagcatc gg ^ ^ 
taegttaatg atattgtgct tgccatcctt gaattactaa agtatcatca g ^ ?80 
tatattgata tagatattca tcatggtgat ^gttgaag aagcttttta tacaa^g ^ 
cgtgtaatga cggtatcatt ccataaatat ^aatact "cctggc gg | q 
agggatattg gtgctggaaa aggcaaatac tatgctgtca attttccaat gtgtg gg ^ 
atagatgatg agtcatatgg gcagatattt aagcctatca c "=^a * j! aaac tg 1020 
ta?caa?ctl g?gctgtgg t attacagtgt ^tgcagact cattatctgg tgatagactg 1 
ggttgtttca atctaacagt caaaggtcat gctaaatgtg tagaagttgt aaaa 
aactLccat tactgatgct tggaggaggt ggctacacaa tccgtaatgt tgctcgacg 
tggacatatg agactgcagt tgcccttgat tgtgagattc ^aatgagtt ^tat 
gattactttg agtattttgg accagacttc aaactgcata "agtccttc aaa g 
aaccagaaca ctccagaata tatggaaaag ataaaacagc ^ttgtttga aaac g g 
atgttacctc atgcacctgg tgtccagatg «agctattc «gaagatgc tgtt g 
gacagtggag atgaagatgg ^agatcca gac-gagaa tttctrttcg ag g^ ^ 
aagcggatag cttgtgatga agaattctca Qaccccg gg « agataagaaa 1560 

agaaatgtgg ctgatcataa Saaaggagca aagaaagcta gaattg g g ^ 
gaaacagagg acaaaaaaac agacgttaag ^agaagata aaccc gg 168Q 
gaaaaaacag ataccaaagg aaccaaatca ^aacagctca ^acccctg g a 

?ctcaccaat ttcagaaaat cattaaaaag aaaaCattga aaggaaaatg ttt^ ^ 



<210> 28 
<211> 428 
<212> PRT 
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<213> Homo sapiens 

M^A^Lys Thr Val Ma Tyr Phe Tyr Asp Pro Asp Val Gly Asn Phe 
1 5 10 

His Tyr Gly Ala Gly His Pro Met Lys Pro His Arg Leu Ala Leu Thr 

20 25 
His ser Leu Val Leu His Tyr Gly Leu Tyr Lys Lys Met lie Val Phe 

35 40 
Lys Pro Tyr Gin Ala Ser Gin His Asp Met Cys Arg Phe His Ser Glu 

50 55 
ASP Tyr lie As P Phe Leu Gin Arg Val Ser Pro Thr Asn Met Gin- Gly 

65 70 
Phe Thr Lys Ser Leu Asn Ala Phe Asn Val Gly Asp Asp Cys Pro Val 

85 90 
Phe Pro Gly Leu Phe Glu Phe Cys Ser Arg Tyr Thr Gly Ala Ser Leu 



100 



105 



Gin Gly Ala Thr Gin Leu Asn Asn Lys lie Cys Asp lie Ala lie Asn 



115 



120 



Trp Ala Gly Gly Leu His His Ala Lys Lys Phe Glu Ala Ser Gly Phe 

130 135 

, „ ti b v*i He Glv lie Leu Glu Leu Leu Lys Tyr 

Cys Tyr Val Asn Asp lie Val lie i*iy u 16q 
145 150 155 

His Pro Arg Val Leu Tyr He Asp He Asp lie His His Gly Asp Gly 



165 



Val Gin Glu Ala Phe Tyr Leu Thr Asp Arg Val Met Thr Val Ser Phe 

- — 18 D 



180 



His Lys Tyr Gly Asn Tyr Phe Phe Pro Gly Thr Gly Asp Met Tyr Glu 
195 200 



Val Gly Ala Glu Ser Gly Arg Tyr Tyr Cys Leu *sn Val Pro Leu Arg 

210 215 
Asp Gly lie Asp Asp Gin Ser Tyr Lys His Leu Phe Gin Pro Val lie 



225 



230 



Asn Gin Val Val Asp Phe Tyr Gin Pro Thr Cys He Val Leu Gin Cys 



245 

Gly Ala Asp ser Leu Gly Cys Asp Arg Leu Gly Cys Phe Asn Leu ser 
260 265 



250 



lie Arg Gly His Gly Glu Cys Val Glu Tyr Val Lys Ser Phe Asn lie 
275 280 
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Pro Leu Leu Val Leu Gly Oly Gly Cly Tyr Thr Val Arg Asn Val Ala 

290 29S 
Arg cys Trp Thr Tyr Glu Thr Ser Leu Leu Val Glu Glu Ala lie Ser 



305 



310 



Glu Glu Leu Pro Tyr Ser Glu Tyr Phe Glu Tyr Phe Ala Pro Asp Phe 
325 330 

Thr Leu His Pro Asp Val Ser Thr Arg lie Glu Asn Gin Asn ser Arg 

340 345 
Gin Tyr Leu Asp Gin lie Arg Gin Thr He Phe Glu Asn Leu Lys Met 



355 



360 



Leu Asn His Ala Pro Ser Val Gin lie His Asp Val Pro Ala Asp Leu 
370 375 380 

Leu Thr Tyr Asp Arg Thr Asp Glu Ala Asp Ala Glu Glu Arg Gly Pro 
385 390 395 

Glu Glu Asn Tyr Ser Arg Pro Glu Ala Pro Asn Glu Phe Tyr Asp Gly 



405 



410 



Asp His Asp Asn Asp Lys Glu Ser Asp Val Glu lie 
420 425 



<210> 29 

<211> 1954 

<212> DNA 

<213> Homo sapiens 



t£™££ ?«=f c ?S "o 

S35S SSSS S5SE 2255 ™ c ass % 

SSSS 55SSS sssss r, SS 

5=5= SS5S sssss SSS g h i 

cacaggtgac atgtatgaag tcggggcaga gagtggccgc tactactgtc cgaacg g 

2SSS 3SSS USSSS = :ssss o 
SESS =£5 ££25 5=3 ™" 
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c«ete«™ gm «.. T » S££g5 SaccftcS "to 

SSSS S5£2 =S = S U -o 
SSSS ~ SSS = Sgi ~ - 
SSSS SSSS jg~ ™ b - =s=s s 

ctgaatccca gatgatggga agtatgtttt -jagtgtggg JW^ cta agtcggt 1920 
ttctcacttt tggctttatg tccattttac cactguuuuu 1954 
attttttgta cctttgatgg tttagcggcc gcgc 



<210> 30 

<211> 967 

<212> PRT 

<213> Homo sapiens 

<400> 30 



Met Leu Ala Met Lys His Gin Gin Glu Leu Leu Glu His Gin Arg Lys 



20 25 



10 

Leu Glu Arg His Arg Gin Glu Gin Glu Leu Glu Lys Gin His Arg Glu 



Gin Lys Leu Gin Gin Leu Lys Asn Lys Glu Lys oly Lys Glu Ser Ala 
35 40 45 



Val Ala Ser Thr Glu Val Lys Met Lys Leu Gin Glu Phe Val Leu Asn 

50 55 
Lys Lys Lys Ala Leu Ala His Arg Asn Leu Asn His Cys He Ser Ser 

65 70 75 

Asp Pro Arg Tyr Trp Tyr Oly Lys Thr Gin His Ser Ser Leu Asp Gin 



85 90 



Ser Ser Pro Pro Gin Ser Gly Val Ser Thr Ser Tyr Asn His Pro Val 

100 105 
Leu Gly Mot Tyr Asp Ala Lys Asp Asp Phe Pro Leu Arg Lys Thr Ala 



115 

ser Glu Pro Asn Leu Lys Leu Arg Ser Arg Leu Lys Gin Lys Val Ala 
130 



135 I* 0 



Glu Arg Arg Ser Ser Pro Leu Leu Arg Arg Lys Asp Gly Pro Val Val 
145 150 155 

Thr Ala Leu Lys Lys Arg Pro Leu Asp Val Thr Asp Ser Ala cys ser 



165 



Ser Ala Pro Gly Ser Gly Pro Ser Ser Pro Asn Asn Ser Ser Gly Ser 



180 



185 



Val Ser Ala Glu Asn Gly He Ala Pro Ala Val Pro Ser lie Pro Ala 
195 200 
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Olu Thr Ser Leu Ala His Arg Leu Val Ala Arg Glu Gly Ser Ala Ala 
210 215 220 

Pro Leu Pro Leu Tyr Thr ser Pro Ser Leu Pro Asn lie Thr Leu Gly 
225 230 235 

Ala Thr Gly Pro Ser Ala Gly Thr Ala Gly Gin Gin Asp Thr 



Leu Pro 



245 



250 



Glu Arg Leu Thr Leu Pro Ala Leu Gin Gin Arg Leu Ser Leu Phe Pro 



260 



265 



Gly Thr His Leu Thr Pro Tyr Leu Ser Thr Ser Pro Leu Glu Arg Asp 
275 280 285 

Gly Gly Ala Ala His Ser Pro Leu Leu Gin His Met Val Leu Leu Glu 
290 295 300 

Gin Pro Pro Ala Gin Ala Pro Leu Val Thr Gly Leu Gly Ala Leu Pro 
305 310 315 

Leu His Ala Gin Ser Leu Val Gly Ala Asp Arg Val Ser Pro Ser lie 



325 



330 



His Lys Leu Arg Gin His Arg Pro Leu Gly Arg Thr Gin. Ser Ala Pro 



Leu Pro Gin Asn 
355 



Ala Gin Ala Leu Gin His Leu Val lie Gin Gin Gin 



360 



365 



His Gin Gin Phe Leu 

370 375 



Glu Lys His Lys Gin Gin Phe Gin Gin Gin Gin 



380 



Leu Gin Met Asn Lys lie lie Pro Lys Pro Ser Glu Pro Ala Arg Gin 
385 390 395 

Pro Glu ser His Pro Glu Glu Thr Glu Glu Glu Leu Arg Glu His Gin 
405 



410 



415 



Ala Leu Leu Asp Glu Pro Tyr Leu Asp Arg Leu Pro Gly Gin Lys Glu 
420 425 
Ala Gin Ala Gly Val Gin Val Lys Gin Glu Pro lie Glu Ser 



Ala His 



435 



440 



445 



Asp Glu Glu Glu Ala Glu Pro Pro Arg Glu Val Glu Pro Gly Gin Arg 
450 455 460 

Glu Gin Glu Leu Leu Phe Arg Gin Gin Ala Leu Leu Leu 



Gin Pro Ser 
465 



Glu Gin Gin Arg 



470 



475 



lie His Gin Leu Arg Asn Tyr Gin Ala Ser Met Glu 



485 



490 



495 



Ala Ala Gly lie Pro Val Ser Phe Gly Gly His Arg Pro Leu Ser Arg 
500 505 510 
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Ala Gin Ser ser Pro Ala Ser Ala Thr Phe Pro Val Ser Val Gin Glu 



515 



520 



Pro Arg Phe Thr Thr Gly Leu Val Tyr Asp Thr Leu 



Pro Pro Thr Lys Pro Arg *-ne im 

c;7tr t>4U 



530 535 



Met Leu Lys His Gin Cys Thr Cys Gly Ser Ser Ser Ser His Pro Glu 



545 



550 



c^r- tip Trr> Ser Arg Leu Gin Glu Thr Gly 

His Ala Gly Arg He Gin Ser He Trp ser Arg u ^ 

565 

Leu Arg Gly Lys Cys Glu cys He Arg Gly Arg Lys Ala Thr Leu Glu 



580 



Glu Leu Gin Thr Val His Ser Glu Ala His Thr Leu Leu Tyr Gly Thr 



610 



595 

Asn Pro Leu Asn Arg Gin Lys Leu Asp Ser Lys Lys Leu Leu Gly Ser 

615 DZU 



600 



L eu Ala ser Val Phe Val Arg Leu Pro Cys Gly Gly Val Gly Val Asp 
625 «0 635 

ser Asp Thr He Trp Asn Glu Val His Ser Ala Gly Ala Ala Arg Leu 
645 550 

Ala Val Gly Cys Val Val Glu Leu Val Phe Lys Val Ala Thr Gly Glu 

660 665 
Leu Lys Asn Gly Phe Ala Val Val Arg Pro Pro Gly His His Ala Glu 

675 680 
Glu ser Thr Pro Met Gly Phe Cys Tyr Phe Asn Ser Val Ala Val Ala 

690 695 
Ala Lys Leu Leu Gin Gin Arg Leu Ser Val Ser Lys lie Leu lie Val 



705 



710 



Asp Trp Asp Val His His Gly Asn Gly Thr Gin Gin Ala Phe Tyr Ser 



725 



730 



Asp Pro ser Val Leu Tyr Met Ser Leu His Arg Tyr Asp Asp Gly Asn 

740 • - 745 

Phe Phe Pro Gly Ser Gly Ala Pro Asp Glu Val Gly Thr Gly Pro Gly 

Val Gly Phe Asn Val Asn Met Ala Phe Thr Gly Gly Leu Asp Pro Pro 



770 



775 



Met Gly Asp Ala Glu Tyr Leu Ala Ala Phe Arg Thr Val Val Met Pro 
785 790 

lie Ala ser Glu Phe Ala Pro Asp Val Val Leu Val Ser Ser Gly Phe 
805 810 
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Asp Ala 



val Glu Gly His Pro Thr Pro Leu Gly Gly Tyr Asn Leu ser 



820 



825 



Ala Arg Cys 
835 



Phe Gly Tyr Leu Thr Lys Gin Leu Met Gly Leu Ala Gly 



840 



Gly Arg lie Val Leu Ala Leu Glu Gly Gly His Asp Leu Thr Ala lie 

850 855 860 

Cys Asp Ala ser Glu Ala Cys Val Ser Ala Leu Leu Gly Asn Glu Leu 

870 8/t> 

Asp Pro Leu Pro 



865 870 

Glu Lys Val Leu Gin Gin Arg Pro Asn- Ala Asn Ala 



885 



890 



val Arg Ser Met Glu Lys Val Met Glu lie His Ser Lys. Tyr Trp Arg 



900 



Cys Leu Gin Arg Thr Thr Ser Thr Ala Gly Arg Ser Leu lie Glu Ala 



915 



920 



Gin Thr Cys Glu Asn Glu Glu Ala Glu Thr Val Thr Ala Met Ala Ser 

935 940 



930 



L eu Ser Val Gly Val Lys Pro Ala Glu Lys Arg Pro Asp. Glu Glu Pro 



945 



950 



955 



Met Glu Glu Glu Pro Pro Leu 
965 



<210> 31 

<211> 8459 

<212> DNA 

<213> Homo sapiens 

<400> 31 



SS32 55SS S=5 =~ SJ 

Ss ssss ssss s=s =s= S 

EES iBii liiil EE S= « « 
f=S SHI » SSI I™ s 

tcgttggagc tatcgtttcc gtggaaattt ^gccat « agaccagcca 840 

■££ iSS 55 52s sis =~ i. 

ttctcactgc ctgtggcaga gccggccctg cgggagcagc agctgcagca ^ctcctg B 
gcgctcaagc agaagcagca Satccagagg caga cctca tcgctgagtt -agaggcag ^ 

SSSS SSS ~™ ~ 1200 
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caccgccagg agcaggagct ggagaagcag caccgggagc agaagctgca jcagctcaag 1260 
aacaaggaga agggcaaaga gagtgccgtg gccagcacag aagtgaagat jaagttacaa i« 
gaatt?gt?c tcaataaaaa gaaggcgctg gcccaccgga atctgaacca ^atttcc 1380 

mmmmmmi 

siiilisl 
iisilli 

atcSccatat ccttcggcgg ccacaggcct ctgtcccggg cgcagtcctc acccgcgtct 2700 
accacc?t?c ccgtg^tg? gcaggagccc cccaccaagc cgaggttcac ^caggcctc 2760 

aa =S aa EES 5SS 5a S 
SIS i 5s aa aa as E 
5s aa =ss= ass aa a a 

gtccgcccce ctgg.cacca tgcggaggag agcacgccca tgggcttttg "»«"aa 
?cc,?ggccg tggcagccaa gcttctgc.g <=»«»"•» S 

S5SS aa 3=32 SSS ~3 ™£ JSS 
SS355 = 5S5S ESS ™ a 
~ =255 SSS 2S5S = | »«•„ 
™ 2SSS SSSS 2SSS a - 

cttaatcctc tcccagaaaa ggttttacag caaagaccca atgcaaacgc tgtccgttcc ««« 

Ss aa =s ass as aa 

"cgc?I?gg Ltcgctgtc cgtgggcgtg aagcccgceg •a»3«gacc «*m 

sas aa aa ass aa aw «» 
sea aa aa aa aa aa 

aacacgggac agacg?cggc gacgcgcaga cacacggaca cgcggaagcc aagcacactc 4320 
ggcSgcc?: tgtgaaccS agcggtgtgc ggcggggggt ctgcacccgg gtgggggaca 4620 
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gagggacctt taaagaaaac aaaactggac agaaacagga atgtgagctg MHg 4680 
ctSagtttc tcaaaagcca tcggaagatg cgagtttgtg cctttttttt t^tgctctg 474 
ataaattttt gtggctgggt ttcctgaagt ctgaggaaca atgccttaag aaaaaacaaa 480U 
?a^agga^ ^Sgggala gtttcctgtg gccagccgag cctggcagtg <=tggcaccgc 4860 
aaacSgcct galgcctcaa gcacgggcac cagccgtcat ctccggggcc aggggctgca 4920 
gc?cgg?ggt ?cc?gttttg ctttattg.t gtttaagaaa aatggaggta 9"ccaaaaa 4980 
agtggLaat cccgttggag gttttgaagt ccaacaaatt "aaacgaat "aaagtgtt 5040 
ctc^Lcgtc acatacgatt gagcatctcc atctggtcgt gaagcatgtg SWacac 5100 
ttgcagtgtt acgatcggaa tgctttttat taaaagcaag tagcatgaag tattgcttaa bibu 
aS?Sggta taaataaata tatatatgta taatatatat tccaatgtat tccaagctaa 5220 
gaaacSac? tgattcttat gaaatcttga taaaatattt ataatgcatt tatagaaaaa 5280 

aLtataaaa tgaatgcaga ttgcgaaggt -ctgcaaat ^tggcttg 534 
taaatttgct ctcaaggtgc ttatggaaag ggatcctgat tgattgaaat tcatgttttc b4.uu 
SaagcSca gattgg^ag atttcagatc gccaacacat tcgccactgg gcaactaccc 5460 
Saagtttg Lct??cat? ttaattattt tctaacagaa ccgctcccgt ctccaagcct 5520 
tcatgcacat atgtacctaa tgagttttta tagcaaagaa tataaatttg =tgttgattt 5580 
ttgtatgaat ttilttcacaa aaagatcctg aataagcatt gttttatgaa "ttacattt 5640 
tt?ctcacca tttagcaatt ttctgaatgg taataatgtc taaatctttt tcctttctga 5700 
attcSc" gtacattttt ttttaccttt caaaggtttt taattatttt tgtttttatt 5760 
S£ Sgttttotg cagcgtacag aattgttgct gtc-OJttct attttcagaa 58 
agtgagagga gggaccgtag gtcttttcgg agtgacacca acgattgtgt <*"«tggt bsao 
c?g?cctagg agctgtataa agaagcccag gggctctttt taactttcaa cactagtagt 5940 
a t ?acgaggg gtggtgtgtt tttcccctcc gtggcaaggg cagggagggt tgcttaggat 60 00 
acccaaccac cctgggaggc ttgccagatg ccgggggcag tcagcattaa tgaaacccac ouou 
gtttaaac^ ctc?gac?ac atcgtcagga tagaattcta acttgagttt "caaagacc 6120 
ttttgagcat gtcagcaatg catggggcac acgtggggct ctttacccac ttgggttttt 6180 
ccac?g?agc ?acg?ggcca gccctggatt ttggagcctg tggctgcaag gaacccaggg 6240 
TcTctTgltg cctgg?gaac ctgcagggag ggtatgattg cctgaccagg acagccagtc 6300 
tttactcttt ttctcttcaa cagtaactga cagtcacgtt ttactggtaa cttattttcc 6360 
aacacSaa gccaccagtt tcattccaaa gtgtatattg ggttcagact tgggggcaga 6420 
agttcagaca Lccgtg^tc aggagggacc cagagccgag tttcggagtt tggtaaagtt 6480 
tacagggtag cttctgaaat taactcaaac ttttgaccaa atgagtgcag attcttggat 6540 
tcac??ggt? actgggctgc tgatggtcag ctctgagaca gtggtttgag agcaggcaga 6600 
acagtcttgg gactcgtttg actttcccct ccctggtggc cactctttgc tctgaagccc bbbu 
agStggcaa gaggagctgg tccattcccc attcatggca cagagcagtg gcagggccca 6720 
gSgSggc ? C ??c?ggc? tccttggcct cattctctgc atagccctct J^tcctg 6780 
ccacctgccc tcttaccccg ccgtggctta tggggaggaa tgcatcatct cacttttttt 6840 
t^taagcag atgatggga? aacatggact gctcagtggc caggttatca gtgg^ac 6900 
ttaattctaa tc?ca«caa atggagacgc cctctgcaaa ggcctggcag fggaggcac 6960 
gtttcatctg tcagctcact ccagcttcac aaatgtgctg agagcattac tgtgtagcct 7020 
?ttctttgaa gacacactcg gctcttctcc acagcaagcg tccagggcag atggcagagg 7080 
atctgcSg gcgtctgcag gcgggaccac gtcagggagg gttccttcat «*ttctccc 
tgtgggtcct tggaccttta gcctttttct tcctttgcaa aggccttggg ggcactggct 7200 
gggag?cagc aagcgagcac tttatatccc tttgagggaa accctgatga cgccactggg 7260 
???cttggcg tc?gccctgc cctcgcggct tcccgccgtg ccgcagcgtg cccacgtgcc 7320 
cacgcc?L? caglaggcgg ctgtcccgga ggccgtggcc cgctgggact ^ccgcccct 7380 
ccccagcgtc ccagggctct ggttctggag ggccactttg tcaaggtgtt "agtttttc 7440 
tttacttctt ttgaaaatct gtttgcaagg ggaaggacca tttcgtaatg gtctgacaca 7500 
aaagcaag" tgatttttgc agcactagca atggactttg ttgtttttct ttttgatcag 7560 
aacatScS Stactggt cacagccacg tgctcattcc attcttcttt ttgtagactt 7620 
tgggcccacg tgttttatgg gcattgatac atatataaat atatagatat aaatatatat 7680 
gaatatattt ttttaagttt cctacacctg gaggttgcat ggactgtacg accggcatga 7740 
^tttatattg tatacagatt ttgcacgcca aactcggcag ctttggggaa ^agaaaaat 7800 
gcctttctg? tcccctctca tgacatttgc agatacaaaa gatggaaatt "tctgtaaa 7860 
Laaaacc?t gaaggagagg agggcgggga agtttgcgtc ttattgaact tattcttaag 7920 
aaattgtact ttttattgta agaaaaataa aaaggactac ttaaacattt gtcatattaa 7980 
gaaaaaaagt ttatctagca cttgtgacat accaataata gagtttattg tatttatgtg 8040 
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gaaacagtgt ttt^u. -acagtga jctjectg t = gt .1.0 

tgatttggag gaattttgtt ttgttttgtt "gtttgttt ttgagaactg 8220 

gccaggcgag cgccgcccgc cctcactggc cttgtgacgg " J e g tt ^ tttag 8280 
ggeggacteg aaagagtccc cttttcege. -gctgtgtt J-tttttaa ^ 
gtgatgtatg gctaagattt cactttaagc agtcgtgaac £00^ gagcgtgttc 840 0 
SKS SESK S-caaaag? ctgctattga aagaaaaag 845, 



<210> 32 

<211> 716 

<212> PRT 

<213> Homo sapiens 



Leu^g'cln Gly Gly Thr L,u Thr Oly Lys Phe Met Ser Thr Ser Ser 



1 5 



lie Pro Gly Cys Leu Leu Gly Val Ala Leu Glu Gly Asp Gly Ser Pro 
20 25 

t~,< uic val Leu Leu Leu Glu Gin Ala 

His Gly His Ala Ser Leu Leu Gin His Val beu ^ 



35 



40 



Arg Gin Gin ser Thr Leu lie Ala Val Pro Leu His Gly Gin Ser Pro 
50 55 



Leu Val Thr Gly Glu Arg Val Ala Thr Ser Met Arg Thr Val Gly Lys 

65 70 75 

Leu Pro Arg His Arg Pro Leu Ser Arg Thr Gin Ser Ser Pro Leu Pro 



85 



Gin ser Pro Gin Ala Leu Gin Gin Leu Val Met Gin Gin Gin His Gin 



100 



105 



Gin Phe Leu Glu Lys Gin Lys Gin Gin Gin Leu Gin Leu Gly Lys lie 

115 120 
Leu Thr Lys Thr Gly Glu Leu Pro Arg Gin Pro Thr Thr His Pro Glu 

130 135 140 

Glu Thr Glu Glu Glu Leu Thr Glu Gin Gin Glu Val Leu Leu Gly Glu 
145 150 155 

Gly Ala Leu Thr Met Pro Arg Glu Gly Ser Thr Glu Ser Glu Ser Thr 
165 1/0 

Gin Glu Asp Leu Glu Glu Glu Asp Glu Glu Glu Asp Gly Glu Glu Glu 

180 185 
Glu Asp Cys lie Gin Val Lys Asp Glu Glu Gly Glu Ser Gly Ala Glu 

195 200 
Glu Gly Pro Asp Leu Glu Glu Pro Gly Ala Gly Tyr Lys Lys Leu Phe 



oner 220 
210 215 
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ser Asp Ala Gin Pro Leu Gin Pro Leu Gin Val Tyr Gin Ala Pro Leu 
225 230 235 

ser Leu Ala Thr Val Pro His Gin Ala Leu Gly Arg Thr Gin Ser Ser 
245 250 

Pro Ala Ala Pro Gly Gly Met Lys Ser Pro Pro Asp Gin Pro Val Lys 
260 265 270 

Thr Thr Gly Val Val Tyr Asp Thr Phe Met Leu Lys His 



His Leu Phe 
275 



280 



285 



Gin Cys Met Cys Gly Asn Thr His Val His Pro Glu His Ala Gly Arg 
290 295 300 

Gin Ser He Trp Ser Arg Leu Gin Glu Thr Gly Leu Leu Ser Lys 



He 
305 



310 



315 



cys Glu Arg He Arg Gly Arg Lys Ala Thr Leu Asp Glu lie Gin Thr 
325 330 

Val His Ser Glu Tyr His Thr Leu Leu Tyr Gly Thr Ser Pro Leu Asn 
340 345 

Arg Gin Lys Leu Asp Ser Lys Lys Leu Leu Gly Pro lie Ser Gin Lys 

355 360 365 

Met Tyr Ala Val Leu Pro Cys Gly Gly lie Gly Val Asp Ser Asp Thr 

370 375 380 

Val Trp Asn Glu Met His Ser Ser Ser Ala Val Arg Met Ala Val Gly 
385 3 9° 395 

Cys Leu Leu Glu Leu Ala Phe Lys Val Ala Ala Gly Glu Leu Lys Asn 
405 410 



Gly Phe Ala 



lie lie Arg Pro Pro Gly His His Ala Glu Glu Ser Thr 



420 



425 



430 



Ala Met Gly Phe Cys Phe Phe Asn ser Val Ala lie Thr Ala Lys Leu 
435 440 

Leu Gin Gin Lys Leu Asn Val Gly Lys Val Leu lie Val Asp Trp Asp 
450 «5 460 

lie His His Gly Asn Gly Thr Gin Gin Ala Phe Tyr Asn Asp Pro Ser 
465 470 475 

Val Leu Tyr lie Ser Leu His Arg Tyr Asp Asn Gly Asn Phe Phe Pro 



485 



490 



Gly Ser Gly Ala Pro Glu Glu Val Gly Gly Gly Pro Gly Val Gly Tyr 
500 505 

Asn Val Asn Val Ala Trp Thr Gly Gly Val Asp Pro Pro lie Gly Asp 
515 "0 525 



21 



WO 00/71703 



PCT/1B00/01252 



Val Glu Tyr Leu Thr Ala Phe Arg Thr Val Val Met Pro lie Ala His 
530 535 540 

Glu Phe Ser Pro Asp Val Val Leu Val Ser Ala Gly Phe Asp Ala Val 
545 550 555 

Glu Gly His Leu Ser Pro Leu Gly Gly Tyr Ser Val Thr Ala Arg Cys 



565 



570 



Phe Gly His Leu Thr Arg Gin Leu Met Thr Leu Ala Gly Gly Arg Val 



580 585 



Val Leu Ala Leu 
595 



Glu Gly Gly His Asp Leu Thr Ala lie Cys Asp Ala 



600 



605 



Ser Glu Ala Cys Val 

610 615 



Ser Ala Leu Leu Ser Val Glu Leu Gin Pro Leu 



620 



Asp Glu Ala Val Leu Gin Gin Lys Pro Asn lie Asn Ala Val Ala Thr 

630 

Val lie Glu lie Gin Ser Lys His Trp Ser Cys Val Gin 



625 



Leu Glu Lys 



645 



650 



Lys Phe 



Ala Ala Gly Leu Gly Arg Ser Leu Arg Glu Ala Gin Ala Gly 



660 



665 



Glu Tfcr Glu Glu Ala Glu Thr Val Ser Ala Met Ala Leu Leu Ser Val 



675 



680 



Gly Ala Glu Gin Ala Gin Ala Ala Ala Ala Arg Glu His Ser Pro Arg 
690 695 700 

Pro Ala Glu Glu Pro Met Glu Gin Glu Pro Ala Leu 
705 710 715 



<210> 33 

<211> 2233 

<212> DNA 

<213> Homo sapiens 

<400> 33 



ccctgcggca gggtggcacg ctgaccggca agttcatgag cacatcctct attcctggct 60 
gcctgc?ggg cg?ggcactg gagggcgacg ggagccccca cgggcatgcc tccctgctgc 120 

iSE 223 issi EE H5S === s 

2S =sb S.™. XSK SSSS2 =5= 

=£ ss& ssss: =ss s=» 5= 2 

tcagcctggc cactgtgccc caccaggccc tgggccgtac cagtcctcc cctgctgccc ^ 
ctgggggcat gaagagcccc ccagaccagc ccyi-i-aauv. 
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tctacgacac gttcatgcta aagcaccagt scatgtgcgg = cacac Wjccctj 900 
agcatgctgg ccggatccag agcatctggt -cggctgca ^gacaggc ctg g 
agtgcgagcg gatccgaggt cgcaaagcca cgctagatga ^ccaga ^ 10M 
aataccacac cctgctctat gggaccagtc "^caaccg JWJJJ ggcatcgggg 1140 
agttgctcgg ccccatcagc cagaaga g ? -ttgtggg «^ ^ ^ 

tggacag.iga caccgtgtgg aatgagatgc a = t aaat ttgcca 1260 

gctgcctgct ggagctggcc ttcaaggtgg ctgcaggaga S^caagaat ggat g 
ccaLcggcc cccaggacac cacgccgagg -tccacagc "tgggattc Jgtct 

SSK =5= =S== i S3SS - 

25SS SSSS 2SS SS= - ~ js 
SEES =SS =33 SSK SS2S £ c ? .so 

tcgaaggaca tctgtctcct ctgggtggct -tctgtcac cgccagatgt "tggccact «4 

55£ =~ ~~ sips == sss i 

aacacagccc caggccggca gaggagccca t^gcagga tLaaacaaa 2220 

gcccccatcc ctctgggctt caccattgtg attttgttta ttttttctat taaaaa ^ 



aagtcacaca ttc 



<210> 34 

<211> 112 

<212> PRT 

<213> Homo sapiens 

^r°ne 4 val Lys Pro Val Ala Lys olu Phe Asp Pro Asp Met Val Leu 
I 5 10 

Val Ser Ala Gly Phe Asp Ala Leu Glu Gly His Thr Pro Pro Leu Gly 
20 25 30 



Gly Tyr Lys Val Thr Ala Lys Cys Phe Gly His Leu Thr Lys Gin Leu 
* 35 40 45 

Met Thr Leu Ala Asp Gly Arg Val Val Leu Ala Leu Glu Gly Gly His 



50 



55 60 



Asp Leu Thr Ala lie Cys Asp Ala Ser Glu Ala cys Val Asn Ala Leu 
65 70 7 * 

Leu Gly Asn Glu Leu Glu Pro Leu Ala Glu Asp He Leu His Gin Ser 

85 90 
Pro Asn Met Asn Ala Val He Ser Leu Gin Lys He lie Glu lie Gin 

ioo i° 5 110 
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<210> 35 

<211> 80331 

<212> DNA 

<213> Homo sapiens 

<400> 35 



«aaa*acat actttgaatt tcaatgatct tctgtaaaga aataacagca "catattcg 60 
ggctttggtg gagaatatct tctgcaagtg gctccagctg caagaatagt agataatagt 120 
a?gagcagaa ?a?tatgact ttatagtaag tctcacagaa 9-aagcaaa - "J 
ctaatcctca ggaaaagctt gctccgagaa ctagttaaca ttttgctgat attagcccca ^ 
gaagtgtagc cagtttLtt Jtctgttttg tatccatgta attgaattcc -ggggcttt 00 
?ccattggtc acaagactaa tctatgaagt ccctgaagca gg^catgtc t^attat 3 
tcattaaaaa tctgagttat ttgtgtaatt tttgtaggtt -tgacaaac caaattccat 420 
catgtctgta tatgcagctg ggccctgcaa acaaaacctc ag^aagttg caatagac g 
aaagtgggca etctattatc catactttca <=agtgttttt acatccaacc acctta 
t-t-taaacact tcacgataga aagccatgag acacagctgc ttttattcaa aggc.caL y 
Saagtagt agagaaaggg ttcaaataac caaatgtaaa ataactgtac agtttcattt 660 
aact?ctaS ??a?tca?aa ctatgcagat gtctgtgtgt aagcacaggc «aactccta 720 
ccttgcaaat ctatcataat cttctggaat tacactaatt tttcatggag aagctcagca 780 
agcaftgctt tgcaagaaat gaagagaagc tttaaataat "acagagcc tatctgttag 840 

SSSS 5S=S =S=S ESS £s - 
=SS£ ESSE SSSS - ~ »S 
S2SS =5S S5S= ££=£ HI 3S 

atccctctga attgattatt ctattcttca atcatgaaat ctacaacaat agcacctcca i« 
ftcSgatgc cacaggataa cagactagct cagggatatt tatacacggg taaa^cact 12 
aactataact ttccagagtg tttttcttag ctgccaaaga aaaactttta aacatcaaa 
ggtttatttg caatacagtt tggtgagagg aaaaaaaaaa aaaaacatca ^accaccgc 144 

SSSS 2352 ™» ~- ~ " b 

S= =K2 = ~ ™ Hil 
sss 552= S32S ssss £ 3 = ss 

ssss sss =i = Hi ssb 

SS2E SSSS SSS SSSK S ^ » - 
22=2 SS3S ESS SSS = 1S 

aattgcccca atttgtttca ttttgagtgt atacatacag acagagctga attcagaaat 2220 
ttctcaatgt aggttcttta ttttttctct ggcaggtatg caatggataa tattctctcc 2280 
gttggcaaga aggcaagtgg catttagagt etgttttt-t -aattaaaa ^gtatgg 340 
cgggaccaca gaactggatt gtcttttcta gacatttatt taatcactca caacw yy 

"25= £2S2 =SS < = < '™ 
EE S5SSS SS52S SES SS=S 
~ =5= =SS =S5S =5=2 3= = 

toataattat catggagtta taagatacac tagataattt taacacaacc tcttgacact 2820 
taSgSSc a?ccag?tta attgtatcta aagcttaatc acaagcatta ctcatagcaa 2880 
ttct?tacac agattttcag gctcagtgac agggaaattt atttttctac atcattttca 2940 
gaaagttgtg aLatgtatt ggcaCgattc agatgtttgt taagttgcat ataccatata 3000 
Lttctaagt actgcagcta ttttaaaaca ccataaaatt gtggccatta tcatcttata 3060 
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agtaatttcc aggttcttta gaatcagatc atttaaatcg tcaaaaatca "ttagttgc 3120 
cLagattca tctatagaaa gaggcgaggg atattcttgg agaagctgtt ^gtaagatt 3180 
tttaaaattt acgctgtact gatgagctat gaaaaacagc tcactgattt tttttatttg 3240 
catgacttag aacagaacat aaaagaagct aaacagagcc tttgcaaatg taacaggcgt 3300 
gtgaggatgg atgtatacat caatcaagca aaggatctat taaatagact tgttagcgtt 3360 
?t?gttatgt gttgacgttt cccaaatatg ccaagtattt taatatttct gtacttttat 3420 
cta?tc?g?^ ?cc?ctgaat tctatttttt tcattcttct ttgaattggt aaaaccttac ,480 
caagcatfca aggaccLcg caaatattgc gtgctcctca aattctccac tagagcaaat 540 
ttcttcccct cctatggccc tttcccccac aaatattctt atttactaaa tacattatgt 3600 
agtagaaagt caStSatc ccactctcta ttttgttgtg agccatttaa agacgaagat 3660 
ggagactgta tatgaaagac attttaaaaa tgttgaataa atggagaaat acttaatcga 3720 
aaaaataaca tgaagaggtg gcctttattc tgctcaccat agctaacaag acaaaataaa 37 *J 
atgggttctt cctcttggtt tcctgctgta atcaggatat ggttttaaga tgaagaatta 3840 
gaacagcagt gataactcat tttgttttct aaggtgaact gctcttgcat aatttccaca 3900 
Lattatt?t ctcctatgca ttggcaaggt ttcctgacat gcaggcagat atttctatag 3960 
atcagaaatg cagggaaatg caaaagaaac aaagacccag ggcaagtaga gg^gaatgg 4020 
ccatgccaa? aa?Sgagga gaaaaggttg cttccaattg agcggaagaa aaagcaatag 4080 
aatgacaata aaatggaatg aaattttgaa aggcattgaa attaatcttt aatccaattt 4140 
gaggagaact gggatcatct caatacctag acctctaatc cataacataa tgtattctat 4200 
aa??tattta gUgtttgtt aacttctcta aaaatattct acaattttat gaatagggtc 4260 
atattttcag atagatttat tctaggtatt tggtttgttt aatgcttttg taaattatgt 4320 
"gtgtata? attLcacta tatatataaa atacgtatat ttataattta attaaaaaat 4380 
ttccLtcct ggtgtgattc tgtcctgtgt gtttgttctc tggagtagga ? tcatttatc 4440 
tccattcgcc ttctctccca ccacagtggg tgccacaaac ccatagaaga tttgatggac 4500 
gtggacatga gccctctaag gcctcaaaat taacttttta attgtgaact aaagctgaca 4560 
aSttatca ctttaatgtg gatgatgatg aaaatgagca ccagttttct "aagaatgg 4620 
ccagttcagg agctggtacc tatgatgaat tgcacatcgt tgaagcagaa gcaatgaaat 4680 
ataaacgclg tccaaataaa agtaacactg gcaactttga aaatgtctgt acagccaaca 4740 
qtttcctttg tgggctttga aataccacca cctatggtct tatggttgaa gcatagttca 4800 
gggccagtgc a?a?taatgg gcagcactta acagctgtgg aggaagatgc -agtgagaa 4 60 
gatgaagagg aggaggatgc aaagctctta agtatatctg gaaagcgagc tgcctctaga 4920 
ggtggtagtg aggtlccaca gaaaaaaagt aaaaacttgc tgctaatgaa gataatgatg 4980 
atgacaatga agatgacgat gacaagggtg aggaagatga agaaaaagct «gtgaagaa 5040 
atctatataa gatactccag ccaaaattgc acaaaaatca aaccagactg aaaaagactc 5100 
aaaaccatca acatcaagac ccaaaaggtc aagaatcctt caaaaaacag aaaaaaaacc 5160 
ctcccaaaac gctaaaagga cctagttctg tagaaaacat taaagcaaaa atgcaagcaa 5220 
gtacacaaaa aggtggttct cttcccaaat tggaaaccaa tttcatcaat tatgtgaaga 5280 
actgcttcct aatgactgac caagaggcta ttcaagatct ctggcagtgg agcaagaagt 5340 
ctccttaata gttLaacag cttgttagaa aatttctgtc ttatttcatt tctctatcat 5400 
ttgatatcca cctgtctttt tgtaatgcag agtgagaaat "acatacca tatctgataa 5460 
atgttgtcca ggttccattg ccaagaatgt gttgtccaaa acgtctgttc agttttctaa 5520 
ga?ggaactc caccctttgc ttggttttaa gtatgtatgg aatgttatga taggatatag 5580 
Ltagtagtg gtcagacacg gaaatggtgg ggatacaaaa atgtgtgtgt gaaataaact 5640 
cattattaaa atgt?ttttg aagtaatttt atatttatag aaagtttcaa acattgtaca 5700 
aaattcccat gtactcttca cccagtttcc cttaacgata actggttaca taaaaccagt 5760 
gtattcttaa acttttattt tctacagtta tgacagttat atagatatat aattaatttt 5820 
Lctaaacct tttaagtgag ttttaaattt tcactgattt ttaattaact acccactttg 5880 
ttaaatttac atattaattc ataatttaaa tgaacatctt ttaatagatt "cttcatac 5940 
tcaattacaa atcatctgta aatagtgaaa gatttattta tttttctcca atactgatat 6000 
ctttttcttt tttttacaat atcgcactgt ctaggattcc ctgaacaatg ^tgaaatgaa 6060 
gcagtaagag tatcttcgtc ttgttttcga tttaaaagaa taatttctat atttcccctt 6120 
Kaacctgat gtatactgtg gaatttattt tgtagctatc ctttatcaag ttaataaaca 6180 
ttttttattt ctatttgtaa aaattgttca ttatgattgg gtagtttatc agctgctttt 6240 
aaaacattta ttgaaatata tttcttcctc attgtcttaa tgtgatgaat tataatgaat 6300 
tagtttggaa agttgatatg ttatatttct agagtaaacc caatttttat gaacatttaa 6360 
ga?cttgatg aactgctaat attttattta gggttttaac tactatgact atgagaaata 6420 
?tctcttata atattccttt cttgtgatat tctgttaagt ttttggtatt ggtatcacat 6480 
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mmmmmmM 

mmmmmm 

ssss sss sa™ ssss su~ n«..™ 

IS SSSS SSSS5 SHE S=t SSSS S 

™55 EEs SsK SSSS ™3S ssss 1 

ill == ss 2ss =s sg f 

S= EE =S iSS =2 SIB! | 

aaaSactS caattatcaa aggtcacctt taagacggtg aaaagacaag atatttcaac 8820 
"atgaaact aacactagaa «tataaaga attgctaaat cagtaaggaa aaagacaata 8880 
tgaaggtgga ccaaagtttt gaatagatac ttcaaaaaca gtatgtacaa atgatcaata 8940 

£52= SS £25 ESS S ; 
SSSS =SS= ==S£ SSSK S55= S£ 

£==£ 22=3 S=£ 3™ ™ ; 

aa?a?ataaa Caactgtga catttcccta aaagttattt ttatagaatg gaatactata 9360 

3£ S5S= SSBS == ss== === 

^t^rLac atcaaaaaat tggttacttt cagaaaagag aaaggggata ctagttagaa 9b4U 

EI 5ESS S=S2 335= =5S -33 

SsSs ssss =s= ss= S « 

tctttccact gtattactgt ccttccagga aacaaagtga gattatatat tttgcataag s«u 
agcaacaS S£ttctL ggtacaaggc cacaaattta cttacaaaga aagctgaaag 9900 
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tccccctaca acatgcaaag cgactcagac aaaatgcaga aagggttcag ttgtcagagt 9960 
^/aacg^ ggaagaatat gataatcaag accaagagga caagggaagc 020 

mmmmmm 

tcacataaaa tattgcagga attccttgaa taaggtaaga gggaccagtg agtcagaccc xuao 
cgagatS?? actgLg^a ttgttctatt aactgagttt tgtccaaaac tactatggct 10620 
taaagaaaW ?aggttaaac aatacatcag ccaatgaatg aaaggaggaa gactatgaga 10680 
aS?gcc?c? g???catatc aaacccaaat agtatcccat aatttccatg atgcttaacc 10740 
a?ggacagtt Jgcacatgat atatttaaac atctatggca gtcaccaact aagtaattaa 10800 
llllZTct aaaaataaat ggaagaaggc atagcggtca attggaaaga S^taataaa 0860 
tacaatttgt tggatgattc agattattga tattcttgtt taatcattaa ggtaagtttg 10920 

S =sa =2 ss= ssss « 

S5SS SSSS SSSi SK K « 

ssss Scisss srss ssss ssss ssss 

S SSS SSS. SS2SS SSSS SS=S 

ttaaactgct aac^gtccaa gtagLgtcc taatttgtag tatttgctga tttctgtggt 11460 
gSaata?tc ccacLtggc Statttcaag ctactaacgt gatgttatta aacttagatt 11520 
Kagcagaga tacacacaat tggctttcac aagtcattta cagtcagttc cagcatattg 11580 
taattaaaat ataattttgt ttattgatta tctgggaaaa ttgctaatag ttattttcat 11640 
»«?™t?t StStcttct acaagcttct gccatctcca aaacaaacaa acaaacaaaa 11700 
?gc?gKtg Sgctgttgt ?gtt?tacac Jaaagcttgg gattcattta ttcaaagctt 1760 
SatSttt? tcacagaaat tctaattcct tatgatattc cattacccag attcagcccc 11820 
agSatact tttat?ctac tcaacatacc tctcctctac -aaaacaaa ac ? aacaaat X 880 
ccaaacagag ccatccacaa ttccaagaag tcttaatgtc "tatctatg ctttcccatt 11940 
acatgataat cttttcctta gacattagct catattagtc tgattttttt a "caagacc 1200U 
aattaaatgt taaaatattc ctcgatctct gtagttaaaa acaatggttt tatgttatat 12060 
tcccaaagca ctttgtttta cttttactta tattgaaact tttgggcaca aaatacatgc 12120 
ccaaSaaag actaatgaat ggtcagataa atgaatgtca tttcatgttt g«tcaccat 12180 
ggcaaagaac tgctttcttt cttttattgg ttaccacaac ctgtgaaata tccaggtccc 12240 
?ggcccatat tctccttaac accctctgaa aaacctaaag actatataga aaatttatat 12300 
aa?ggagttt tgaattatcc aaacaacgtc cacttcattt ggcatttgat aaaagatata 12360 
aacaaaaata aatccacaac caatttggct ctgccttgtt gaatataaga aatgcaacat 12420 
cacaggccac atctacactg aaaagtatct tcaaataata "ttccccaa acagt'ttat 12480 
tetetttaoa ttacccacac attctctttc agagtatgga gagccttcaa agtttaaaag 12540 
aaaaccaSa aaaaacacta ttctgacata tcatacattg .tccctgtatt cagttcctcc 12600 
tt?c?t?ac? catgaatggc aactatttag gagcttgtaa gctttcccag attcacacca 12660 
attccccaat ggaJtaagL tcagccatac ataatctaaa ggatgaaaaa gatggcaaaa 12720 
caacttccct altcggaatc caatgaaaac aaacccctga tgagcaactt ggacaacaac 12780 
"ctcaagag ScSctcag gggtggttgt caacacttac tagagtcaat toaagagact 12840 
atttcaacaa ctttagagca aaacgtcatc tttaaaagat tatcaaccaa cacaatcact 12900 
aagttSg« gtg aaat^caagt caaatagaag cagctgagca tactcaacag 12960 

gaSagcag tta?taaaaa gaaactggag agagggaggg agaaagggag agagggttga 13020 
agggag?gag gaagtgaaga ataacgggag ggaggcaggg agggaaagaa aagaaaaaaa 1308 
aaagaagaga caaaaaaaga aatcagaatc caaattttaa aaagagtgag ^aaatcaaa 13140 
acatgctata tgctccaagt gtaaatgctg aacttgcagt actagaggat ttaccataat 13200 
ctcaacagct tLagaccfa tgacaatttg ttttgctttt ttcctotaac aagcttagaa 1 260 
atcatca?tc attcggtatt gacaggtgat cttctaatgg ccatgttctc aactcactac 13320 
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tttttgtttt agattccata ggaatggcaa ctgcttaaag acagtaggca 13500 

aatttctttc agaggaagta -ccggggtg --taattg »ctttg«t. 13560 
aatttggcct taaagcaact ^gacactgt ^gccaatc | actatgtggt 13620 

aatcagattt tctgggaacc tcacagatgt tc « a " a ^ ' attcttc tcatttaaat 13680 
tattgacaca agtatcccta atgcctttcc "9"*"" ^gattcttc 
attcacttca atttcttgca aaccccaagc tggtgtttct aa £gcttca g ^ 
tcaaaaatat tcatcatgca ctgattggac ^ataaatct ^gtctaaa J 13860 
aaaaagaaaa aaatggactt ctggtatgtc "caatatca J^tgcctcca W 1392() 
gtaccatgct caaattagtt ttaatccaat agtatactat "tgaccg J 13980 

?ctctgaaaa gaatagttaa gagatgtttt gctaagtaga tcattttcat 9 3 
tttaaaaaga agaaaatgca tgttttgggt 8«««£« Scagctaac ggttcctgct 14100 
atcaagtttt ttggtacccc tctatgtgtc tacacagatg «cagctaac gg ^ 
gattttataa ttactttggg ttatgtaata catattattc ^tgatcat g 9 
Lgcaaaatt ttgctgtatt ? acatggcc ^caaaaac -caagggaa ^ 
ttcaaaaaac tggcaaaatg "tatgaatt ctaatcctct g J agttC aattg 14340 
gacaaagagc agaggccctc agaaaggccc ""eg ttttaagttc aagctttact 14400 
caagttcagt gttgagaaac taaagcgggt tctgccaatg "ttaagcc a 1446Q 
acaltttgtt atttgtaaaa gtgaaatccc "OataatW ™?Sgaa agacatcctt 14520 
actgaataaa gggcttggag ^aactggg atttgaaatc ? caatctgaa * ^ 
ttgtattttt ttacctacag cttaccatat aaaactaccg ^ a taaaagaata 14640 

ttlttaaaaa atggtgaagt -atgtaata cgcc ttatat -tacttttc ta ^ ^ 
aaatttaaaa cttcagtgta gtcataatga tcC "3accc laaaetctcc attctttaat 14760 
aggccttgga ttataaatta tattgtcaat ^aagtgaga agaactctcc a 14820 
gtgttttatg tattatattt tcatttcctt "tccaaatg aa "ataacg 

Itgtattttt ctttaatttt tcacttttaa taatctttct ttttcttaac «*o ^ 
catatactga tagacctgac acaacaaaat "acctttca aaaa "«ac 
tcattgttac ccttaaagta tctgctagga a "ctatatt cttatttatg « i5o6Q 
agtttaatgc aaaaaatata gaaaagcata "ttatttaa a -tcccttc ^ ^ 

tattgaaaaa attttaggtt gtgcttatgc aactgaagac catattaatt 15180 

ctggtattta gggcatcata ataactaact "aatttacc jjagacata i524o 
agtaagttca atagtcaata tagccaaaaa taatcatttc ^"agcact l530Q 
tttagcaatc taaacactca catggtcagg tttaatatcg cc = a 9 „tctcacact 15360 

tttcLtttc tcaagcctgg tctttctaaa catatagaga aaa ^= a «9 ls420 
ttaaatcagg tgacatcatt ^cattcttt etgogttctg - ^Ltgttc 15480 

tccttcttag gcccaaggct ttgactatct "tgcaatat ^agc g cagttgcagt 15540 
aaactctgac cagttggtga ttttcaaaca gatgcctcca ^tagccaa cag g ^ ^ 
attcactctc ctttttctat c"tttggaa ^cattcata aa ^taaaag gg gg ^ 
atatttaatt cagcattttg agattttttt "attattat tttttc g g gg y 
gcctctgtcg cccaggctgg aatgcagtgg tgccatctcg ^tcactgca * 15780 
ctcgggttca tgecattctc ctgactcagg ctccggagta ^gggacta ^ ^ 

SSSSS I2S5S 2223 SS 

MS 25=5 SHE S5SS ™ ™ ?a JS . 

gtctcgctct gtcgcccagg ctggagtgca gtggcgggat "cggctcat <3° 

? t aaagtcac taattgctct a caaaagcag tgtatttcat Jtccacgaaa age gg^ ig2oo 

ctaaaatggc cagagttctc ccagtcaaaa Mtcatagaa tggcajcj 3 acacagttga 16260 

gtgttcaaag aaa 9 c «^ a ^"tc?g gctaggtcaa ttatccatgg agctacagat 16500 

HS5 ',3S b= = »=i == S 

SSSS ««W — — — 16,40 
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ctgtttg aca ttattggtgt acagggatca c = aca ctaacatttt aga-atttt 16800 
acacacgttg aattgtgcgt gatctgaaac ^ ca ^ ctt ^"ga 

taattacatc ctttgagtta ctgtgctgtc taaaattaac aggtcaggag 16980 

ttcaggcctg taattccagc actttgggag ^aggcgg |^atcacg i7Q4o 
ttcgagacca gcctagccaa catggtgaaa "ccgtctct a ^aaaaata c * 
ctgggcgtga tggtgcacac ctgtaatccc ^tacttgg ^ggctgagg ^gggg ^ 
acttcaaccc gggtggcgga ggttgcagtg agccgagatc J^actg aattaacaa g 17220 
gggcgacaga gcgagactct atctcagaaa -aaaaaaaa -aaaaaaaa aa^JI ^ 
agcaaagtac ttgagcaatg cttaagtttt ^"tcata " caggtttgta 17340 

catacatttt Ucttcjm tatatgaaaa ataatcatat ^acatta moo 
aaataatgat gacaatagta actatgtgtt ctacgcg 9 y ga atgataga 17460 

t.tataaaata ctacaggcaa aggcatgcat "cagttaaa a ^atat g ^ 
tttttaaaaa gattttgtat atgtttatct aataagcaaa atcatatcg 

aagaaaggca aaatgcatat gatagtctta acactactgt ^aatcacta tag g fl 

attaatggat aatattaatg aatacataga aactttgaaa Jatttgctga J 
attggttgaa aatgttgcca tgagctggaa ggaacctca tagc-ttgg Jjcg 17760 
tgcagagtag tcagaaagta tgttgcaatg tagccangng atg g y ctgact g cat 17820 
gtctttggcc atttagattc atgttcatgt '"ggatctt ataatgcatt 
gactttggat ggatttctca acatttttga ^ctcattct ^atctgt aag^ gg 

SSSS S5S =£2S = Ss =SS « 
SEES SSSS 22SS g« ssss ss 

r,s ssss ssss s 1« ssssss ss 

atatgcatgc atacatccct gattctttac ^^gcccct "gtactttt act ig36o 
ctcatttcct agaagggcat ttacacaggc ttctgatgca tca ^agatgg c g g y 
atgtcctcct tctagagcca acaccacacg tccatcagcc aatgtcatca attgcttcgt 1 
caaatgacca aaacctacca taatacaaac agaacatttc ^tattaa atcaag g 
agtgatcact agaatctaac attgagcatg tattttgagt -gtcattac tj^^ 18600 
ctgtgtgcta actcatccaa tacttaaaat aactttatgg atcacaacca 18660 

ctattttaca gataagggac ccaaagccca agatcccaca 3^aagaagt 18?20 
agactggcac caatctagct cttcaccagt J-cagggct 3C«ttcata i8?80 
tatgtatctg gataaaaaaa ctgaataccc cccay<-*yy » aaattttcta 18840 

catttgctta ccatatgctt cctgtcgcta tcaatggcct "attataga jagtttt 
tgccccaaat tgctatatat tacaaattta cattatctaa tataatattt a « g 6Q 

atgtaatgta aaatctatta cattagattt tataagcatt attttattat ^catttg ^ 
ataaatgcaa aatatgaata acatctatac gagttataaa atacaataat a ^ a 
tctgcttttt taccttccaa cttaaggaaa attaag tag caacactttt tcaaccccca 1^ 
tgtgcctttc tctgacagta gctatcctcc ^cttgcggg g aaatggtttt 19200 

taattccatt gctttccttt "taaatttc cttgtttttc aa £ttataa 1926Q 
acacttttgc aacttgctat tttcatgtat "tgttagct catcttcgc J 19320 
gctatagttt ttttgctgtc tagtaggcca "atatgtca Jcgttacaaa 19380 

tattggcaga gagttggttt tcttgttatc accaaattcc a 3^tttttg tcgt 
taacgtcgcc atgaacattc ttacacgggt «="ctggtgc jcatatgcac atg g o 
gaattgttga gtcttaaaaa "tgctaaat aatg-agat tattt^aaa ^ 
caagccccac cctcagaaac agtatatgta agaactccag « rrttttcattc 19620 

c«!t rat .t m ttt ? = : « ngw; |£ ££2£ £2SS U. 

agtgtaagag gggagttttc tatttctaat ccaac y » qtgctgttag 19740 

ttaatctaat tatttcttta cacagataga cttttcccca taatttcaca gtg g^ g i98oq 
ttacattaat taatatttca aatatgaagc ^atcattgca "taggaag « 1986Q 

tggtcataat gtattatctt tttagtacac acctggattt 3"ttgctaa eg « 1992Q 

tttttttgag tatgttcatg aatggggtta atctgtactt Jtccattcct * *> ^ 
SS2K SSS S ^agLta tttttagt f 20040 

2SSS JSS=5 2SSS SS55 SESS -~ »«- 
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gtttaeteta ttacattatt ttgaagttee aeatagatgt aggtggaeat tgtetgtaaa 20220 
tatttccttg atctaagttc tctttcatat "tccatctc "tctgtcct g J 2Q340 

tatttttgaa tcagagctgt cttccagact "ecctcttc agacatctct agaa ttccaa 20400 
ateaeatctt tagtgatatt ttcatttctg tgattgtatt ^ttaactet J 2Q460 
ttttgttcta tttcgtgact tattggteat tatgataett tcttaactcc g 9 ^ 
ttttatttct tcttttattt ctttcagcat "ttatttta tattctgc * 20580 
aaatettttg gtttagtttg etetctgttg "tctgctga "catgtt" 9 2Q64o 
attatcccct ttttaaaaac ttttattaat "atttaatt actgaatgcg 20700 

tattcattgt aaetttatat gtgaaaaata tttgaagctt «£gcaatgg 9 99 
actacacccc aaaatttata tatggaaatt etucetea ^clcSac aaaagggaee 20820 
agcctttgat aattatgtag agtcttcatg aatgagatca ^tacccttac » J™ 8Q 
cLgagagag tcctctagct ctcttjttQC et^W tccaaggaga agttgg^ 
ctttaatcca gattaggtag agtcctcgta aat ^9 a "c tggcagtctt 21000 

ccagagtcct ctagttctct tgttgccttc "agggtcca ^ctttact tgg g 
tattccagaa ggccctgacc agaacctgac catgetggea ^tgatctc aga g 
taaccagaac tgtgagaaat aaatttctgt tgtttataag ^atcagtct a J 
gatacagcag cctgaactaa gacactgggg "gaatatgg tatctgtcat tea g gg 
ctcaagtgtg atattgtttg ettttgetgg atatctggga "^accttc t 
tttaaattct tatatggcaa gactggttgt BWtttgct |"tttgttt gcac g 

= ssss sssss =3 f« = ~ 

S522S SSSS I 5-2-; S5S 

suss sees ess s 4 i-- 1- 

tgaccctctt ttgcaatatg cagtagatta "aatgttcc jactccgacc g gg 9 
tttggtatag atgcccccag ^gtcaac -cttcagga tttactctcc ■ ^ 21840 
ttttggaagt caaccacaaa tttaaaagga cgacttc atttgaatgt 21900 

atactttcac ataaaagtgt ttaagaatat faatgtctc ^attgecaa ac 9 9 
ttctcattca acatttagaa aaaattatca tgflcatecga =^gtccaat "^SJ 22020 
attgeeaaaa ggtacggtaa ataaaaataa atgaaaacac ^gtttcagt agaae 22q8o 
attttttata tgctttgtga aettaeagea aaaaatttta atttttaaaC J 2214Q 

tttcataatt catagatttt attttttaga Sfcagttttgt atttacagaa aaac g g 
ggaagtacag caagttccat atccagtctc tttctttcca tattaacatt ^ ^ 
ttggtacatt tgttatgatt gataagecag Jaccgatgca £attatt« c J 22320 
gttgaggttc acactttgtg ttgtacattc tgtgggtttt J»""«= a ctgtgattta 22 380 
catccaccat tatactatca gacagaatca atgactgccc tgaaaatttc ^gega 
eetatteate ctccctctct gcccctcaac tcctggcaac ^atgatctt "aattgtca 224 
tagtctttag tttgaaaaga aaataaattc teaggatgta "cactagaa t«aacg 
gectataaaa tcatcagata atgagagect gaaaetaaat Unt4c« £Sc22tg 22620 
caataaaata atacattaat cccggtaatg cattaaaata atccacttgg caa » 
cctagatttt cccttctggt ctagcacttg atgttcacca Jgaacaggat jagtgaatc 
cctcaatatc ttgaagcact "aatgttga "ttaaccac ^aetaeta tttggagga ^ 
agtcaaatta gteactttac aattatcacg "ttaaaatt "tgacaaa 22860 
aaaggattta aaaattagtt aaaaaetgtt atcaagcatt "agtttttc * 2292Q 
tggacctcat tatgatgecg ataagaatct tttacccagg "acttagga BM^ 
ccacactaaa ctaccttatt acegggatga caataaaaag aatgataaae attcagaa^ 23Q4o 
gaagtaaege aaaattttga tccctaatgc ccagaaa y aataggtaag 23100 

aatagcacat agtaattagt accattctag aaaatttatg ^aaaacct aat gg g 23igo 
gacacatttc tgttaatcac attattaaat attctagacc gettttte g ctaataa 2322Q 
cagggctaca gttataattt taaaagatat aataaatcaa ^ J aatcactgga 232 80 

tttctagtaa ctgagaattc aattatctaa agtcaccact »* ttcctctggc 23340 

ttaaagaaag aaagagacag agegatccaa atctggttta ag«cactct ttccte gg 
aatgaaaaaa agtcccataa aatgccaaat "agatggga tagtaaaaag 
gagtggaatg aagttaatct ttgateteta tccaaaL.cc tctttetttt aeet^ggg 2352q 

SSSS ™ca =S2 ™aag gaaag.teta eaaggeeea. 23S80 
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gcgtgtgtgc gtgtgtctgt aetata J 2JS80 

agtaggcatg attgcaagtt '"tgtaatc «ag „ aatcttag 239 io 

SSSS ™, SSSS agggc^ »™ 2 «oo 

Ct ..,t„a. »acg„«cc ™gg ta^tgt., gc «»« ? ga« ^ 

S5SSS SSSS SSS ~2 —j 2SS 

ssss ™« ssss suu ™« ss 

SEES 5K2K KSS2 S2=K ™~ =~ 

5 5=5 K3S £££ « S E 
gcctcccaaa gtgctggaat tacaggcgta agctaccatg c == a 9=^9 ataaaacatt 24660 
?ttaaaagag atttggtaac ttaagctttt attttaggaa atattttaga Jtgaggcatt 2466U 
aatcaaacac cacatctact actaaagaat cctacatgta g^tggttgt "taaaaatt 24/2 

ss= ==£ == SIS EE S= as 
EE 35 5ss s=s= suss gss ss 

SHE 5S SS E= f= =B 1H 
S= EE == SS S|s s= E 

tataaagtgt tatcttttat ttgataaata aataaaataa atgatcatca ^aaataatt 2544 

aJaaatLL ataaatacat agttccatcg accagaaata S^aattcta ^"tgtgta 25500 

tttcatactt cttgttgtat tttctaaata aaacaaaatc attctggttt tttaaaaata "sou 

catt?a?aaa taSaaatag tggatacatt tttcatgttc tctacaatat -tttaaaat 5620 

gtacccatgc accaagcaat tctgttttta gatatttaag tgtgctttag 9"tttagtt 256«u 

taatatacaa gatagcaaat aatagcctag tgtataatca aagtgaccaa tgtatgttag 2b/4u 
taJtScW attcLgtgt tattatgtat tattagggtt ggaagaagcc ttgctctttt 25800 

55= SSSS » -25SSS M c= 
S= SSSS £2=2 E2K SSSS " S? 

s Sb SSSS ESS ?=r. sss ssss. 

agcctctagt taaaaaaaga aacaacaaaa atgattctgg ca ^cctccat cctcac g 

=5=E ESS XKE p & , S! 

™. =g sss = ss « h b 

ttttcatttg aaattaaatt tttctcatcc attggactac cttctgtagt tatatccaaa 2b/uu 

SSSS =5 S==5 =S « S 
3S5SS S=S= SS - ™ 

aatacctttt taagactcat ggtgctgtaa ttcatatggt aggcacttgt gattcattcc 27000 
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ti.tg.ftt gggatcattt aactcacaga accattgtcj ctaccataaa gtcctttcat 27060 
ctgtagccaa aaaggtttat ttcatgcaaa tgaaaaattt tcatt g tattc 27180 

taacgggtaa agatatatat tatctggtta ^t«aaaat ^aaa * tteemmgtt 2724 0 

tgaagattca tttcatgtta agattttact "tttgatgt cc 99 aaatc tttca 27300 
cactgaatcc ggaaatcaat tttataagaa atatggagat tattaccat ^ 2736Q 

attggcttat tccaagcagc -tataaata ^gcatatgt tttaaag * t 27420 

tcacagtaaa aatcctttta ctcttctagt "gtgatgct aaacaacag 27480 

ctcagcacct tttgaaagca aatgaataaa "gtatccta ^9 tcctgagaaa 27540 
aatacttcaa tgccattatt ttttgtaaga =™"gat catccatcca 27600 

ataaatggca agaatgattg -tggaactt tagttatcca ™£ ttacaaa ata 27660 
ttcacccatc cctccatcca tctacgatcc aactacaaac tgagttatta 27720 

cctactctgt gccacagttt tatacataat tctgatactt ^attagata «« ^ 
taaactctat ttgaacctca gttatattac "ataaataa J^taaat a 27840 

acatcacagg tttgaaatga atatttaatc a "aaaggcc ^gcaaa JJ 279Q0 
gtttatcaaa cagagtctgg catatggcag atgctcagta tttatacatt «^ 2796Q 
tgaagtctca ctctgtcatc caggctggag tgtagtggca tggat tacat 28020 

taaaattaca gggcccaaac aatcctccca "tcagtcta ctgactag ™ 2QQ80 
cccactacca caccctacta atttttcaat "tttttata agga ggg ccc 28140 
tgcccaggct ggtctagaac tcctggcctg aagcaatcct cctgccc gg 28200 
ttctgggatt acaggtgtga 9-accatgc ^tggccagta Jtt-t caattctatc 28260 

ttttcattta acaattacag atctagatat aa "gcaagt aatt ttttga 28320 

gttttaagaa gtggatgagg aaactaaggc ^atagtgat accagagag 28380 
ggaaaagtaa agaagagcaa gtaaaacatg aaaaatgtta ^tcttatg 2fJ440 
tatagaatat ctagtatcct ttttgaacaa tgtttttaaa ^agacattg 9| 500 
aagtagaaaa tcatgttcaa agatgggggt ^gggtgagg jgtgagagat ^gtgggg^ ^ 
gaagttcaag tccaaataaa tataacacac ^aatgaaaa agctcaagt 
LaLctctt gcttacatag Otgt«tgg» -aaaaagat ^atttaact 2858Q 
aacttataca aaatttcatt gatttagttt tacacagggt a cc tactaaga 28740 

tcaagaggac tcaaaaaata attgtggtag atccattcaa ttaagag gcaaa 28800 

agctactatg tgaccaagga actgtgctgg caatgaaggc 3 * tataaccagg 28860 
ggtgttcatt acccttatat S2K clalacaa" tcccaagtta 28920 

caccatgcta agtgctgaaa tgcattatct caC ^atcc aacaaa attg ggataagagg 28980 
taagaacatt aacttgccca ^aacaaag g^gg aLtccaagt 29040 

ttgggtcagt tgactttagt ^^gtcatc « a |~ a ^ £ gtgc ? agt tgtgC ctgaa 29100 
aatattgaag tgcaaattta fgc^tagt a ="caatca c g g a acaacttaca 29160 
aaataatcct caaacgttaa tgactgtaac "attcttct tactc g 29220 
gtagttaaaa ctgatccact tcgatttttt tgctattttt gagtttg^ « 2g280 
atcacccctt caaaaaacta attccttttc aaactaaccc aa t tcaactc aggttatgat 29340 
taactttgag cacagcatta attcatggca St"*cccaa aa "^ aa " t ^ gcca taa 29400 
ggccatggca acacttataa "gaccattg "aaaaagct tatgcactga ^ ^ 
tcatcctcac ggtttctgaa tgcctagttg <="tttataa a ^9 a ' a aacaacgaaa 29520 
tagtacctga cacacaataa gctate^ HSSS agatgatcat tcatct?taa 29580 
atattactat tgaatctcaa tgtgtatatt c^acaaac a J a ^ aaacaaaacc 296 40 

agtgctagat aagtatcagc taaattacac aa ^£ a 9 aa a 2glQQ 

gctgccttct aaggaaaatg g^acatgtc "attgccaa aa - aa | agataag 29760 

tttcccaaat g accagggtt tttaatttca a 9 a ^ aaa ctgC c ata ag tcgaggttca 29820 
tatctaccct ctgggcaaaa ctgatgactt <=" a "tttc ^gccat^ g g 
ggaaccctcc gaattgtaag ttacaagcaa ^ a "taatt tagattaaat 29g4() 
ttgtatgtta a ctaaatatg aaa ^« g atcaC cattt 30000 

tagtatataa gcttctatta tacatttgtt aKgacga ttt aa aat tcataag 30060 
aatagaaata cttaaagaat atttgcaaaa g^ataa = a ^tagca 30120 
catctaataa gcccaatagg atagttagga Ujttttttt Jttttccttc 3Q180 
aaacaggcaa ttctccaaca tcagggcaga aaa ^cgcag ^acaaacatg 9 5^^ 3Q240 
tacaccattt ttacaaatgc catgattcaa "tgtcaata WJ ctg ccattaa 30300 

tttcaaatac ttatcacagt Wttttgttc tgttttaagt ctattcccac tc g at&caac 30360 
aaaaatcatt aaaagaaaat aaa g a ^cc tccaatttcc atga ^ ttatc 3 0420 

tatcattctt tggggaataa cattacatat tccatagcgc 
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sss ssg ill Ii5 S S S 
iiii ™ =ss « Si iiSE 5 

agatcaaaga taaagaggag ttgccaggac "tggggaat ^tgggtat gc » 
aaataaaaaa gcactatgct agccattcta ^^tcgttca ^gagagg tcatgg 
ctttcaacaa gggtctataa tgagattagg «^tacttt tcaaaccaaa gaagc g 3q96o 
gatgcattag actgggagtc aagctggaat a «^aggga ^gcagctg ^ 3iq2q 
tgctctaacc ttagagtgtg agtttagatt "tcaaaaat ^taaaatt tcag g 

EE =2 =5 =| =5 is £ 

taaagctttt atcattatca ccatgtgtca aaagagttgt |taactcatc ^aata 
ccaacttcaa attcattgaa gagacattac "ctcttagg *J^ccag Sgttwc? 31380 
ccagctgctt aaaccctctc tagacatttg tcgattttta ttaccataaa « 44Q 

ssss 252 sss S EE H i - as 

SS33S 2S3S =i ~ ~ »s 

gtttaacctt tggttaatca gaatctcctg sgtgtttgtt ^^gcag tctactgagg 31740 

sees ssss "™ s« ssss. »». 

i«iS -sss SS5S S££ 

™ = S ss= = E 
ssss =5 iiii ill S Sss ss 

ccccacaaca ggccccagtg tgtgatgttc ccccccctg tttatccttg tgagagtttg 32280 

ss=s sss sj= | H sss ss 

£5352 SSSS SSS£ i SS25 S £S 
55SSS SEEK ™ ™; SSSS SS 

gtagattctg gatattagcc ctttgtcaga taagcaggtt gcaaaaattt ^tcccacc 

335= 25= ssssgs ;» i -s 

tagttgtaga tatgcggcat tatttctgaa tcctc cttcatccct ggtatacaag 33420 

gftggScaa S « SSaatg taatcLgS tataaacaga accaaagaca 33480 

SS 5= ~~ ~ ES H= i 
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ttatctcaac ccaaaatctc cttaagctga taagcaactt cagcaaagtc tcaggataca 33 900 
aScaatgt gtaaaaatca caagcattct: tatacaccaa caacagacag ° 
catgagtgaa ctcccattca caattgcttc -agagaata -acacctag gatccaact 3^ 
tacaagggat gtgaaggacc tcttcaagga gaactacaaa ccacttttca a 99 4Q 
agaggaJLa aacaaatgga agaacattcc atgctaatgg ^ggaagaa 34200 
gaaaatggcc atactgccca aggtaattta tagattcaat £«teccca tcaagctacc 34 
aatgactttc ttcacagaat tggaaaaaac cacgttaaag "catatgga jccaaaa g 
agcccgcatt gccaagtcaa tcctaagcca -agaacaaa ^ggaggca tcatgctacc 343^ 
tgacttcaaa ctatactaca aggctacagt aactaaaaca 3catggcacc 99 
cagagatata gacccatgga acagaagaga gcctttgaca acttttatta c«« g 

222. 222. S=S= === i S 32 
S5SS 222« 222, 2225 222 

?2tgggte gttctt.ec. ggeggctgt. g-eetgggag J222 2o 

222. 5S= =K2 222 - lass j-s 
222= ™ g 2122 22^ » = ™.t jjjj. 

gaagaaaacc ttccaaaaat agtaaataaa tagtttaggt "eacgacaa ™ 510Q 

25=2 222: 222= SEEK 22 •« - >£• 
2=22 22£=e 222. 222, 22.= »-» 

ss=s s= EE 2= EiS SHI as 

ttttaaacag gagaactctc attaatccca ccgwat ,„„ f „^ f eatattttat 35520 
gttctttgga tacttcatca tttcagctag ttgattcaat agaataattt ^atgttttgc « 
?tctggtgaa aacaatggag gtggcacaat ttgtagagct atgcggtcaa ajtgtgttat 
gaatgcalta cccaagagta tattaatctt ttagtggagg ^gacagac aataagtgtg 35640 
Laa^gtagt aagactgtgg ttattttggt ggcttaac t aggagoaact ttt-gtc 357^ 

SSSSE SS^ -Si^ ™g 3550 

tttatctctc ttgctttatg aaacactctt ctcacctggc etagtgecat cacattcccg « 

222 222: 222. issa 22:2 H i 
222: sss 2221 ili 222 Ss sss 

SEES SSUSS ESSS =222 2S L . = ,«„ 
3=22 222 3 222= SS3S =S 22= ,„» 

2»tg.2 Umg gctttccte gctgeatea ««••«•*« "»'^«|? 2eo 

222= 222= 222, 3SSS -22 22 2 »s« 

222. ..tgtatee. eteaceetge c„g g.=.=.g=aa ..,=£=- JJJJJ 

2221 222? 222= 222. =======,== ===.==.=.. ^« 

2 22 2 222? =222 222?, 222 
22 22=2 22?2 222= 2522 222 

2.22 222: 222° 222: 22.2 222= 5S- 
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cccagcaata ctcaggaaag cctcttaggt tccggaaata -cattctgg ga gctctgc 37320 
aggccagatg tgcagactgt tgagatggca "gtgggaga Jjaaagaaag ™ J 3744Q 
cattaaactt aggatattcc cagagtggct « ^ftttttgg ttgt'ttgtga 37500 

atggccagca agtcctttac tcctgttttc cacgi.ai.gi. aoocaggtag 37560 

acattgatta aataaggaag gcagaggtgt ttgggagtaa tggctctgat aggcggg g 
aatgctgcac ttaaatccaa agcatttgtg tgcccgtttc tctctgaagc tea g 
ctatatctat ctcattagcc acataataga attcatcaac ^tttacacc 9 
cctgtttctc tctgaagccc agtagcttct acctgaagtt tcaatagttt ^ctctgaag 
cccaatagct tctatctcta tctcattagc cacataacag aattcatcaa jattttacac 3780 
cacJttacta actgtattat tttgagcaaa acactttgcc accctgagac acagtgtcct 37860 
caccctctca tttgtaaaac taagaaatta ttgcagatga tatcaaagtc ccct gcatt 37920 
tatgattcta cattagtcaa agattcatct ctaccaccac atcacagagc tctg ggg ^ 
aaactctaat tactctcttc aatgctccaa gaaatggctg ccaaa "jct Stttcttt 38100 
tgacatttca tattcacget agtacacttt caaacacaaa ccatccctga ^ttcttt 
gctctttgga gatgtctget tccgtcatcc caagaaaa tg -agaacagc caaatge^g ^ 
tgtttgggta tggcctaacg actaaggttc ^g aaggctgatg 38280 

ecageggggg gtgagaggag ggtctgtttt aaagtacaga jaaagtcaca ^| ac ? ct | 3 8340 
egaagectta acatctactc tcgtttcctg aaattccctc tgaagtctac MP« 3 
cactctaagg gcccagtccc ataattggta aatgagaaaa tatc-aagg -cacaattt. ^ 
taaagttaac aaaaaaacca taaatagaga aaaagtgatt "gttgttgt ^ 3852o 
gttagggaaa aaattggagt taaaatggca tatttatttc gttttaattc ccggg a 
agacaccagc tctgaagccc tgattcagaa -catgeggg S^ctttga agttccgact H 
gctttttttt tttttaacaa tggcagaaag atataaagaa attaagctgc „!tcaatact 38700 
caaaacaaaa cttctggact -tgatttgc aaactgtcat £ ^ g^cgac 38760 
tcattttcaa agcttcattg tggcacataa "ttttgtaa "ttttccc | 
cttagctatt cttttcctct ccaaagtgag gcattctact "tattttat ^aac 
aaaaaaatag tttgttgcgg ttttctgaaa acaagaaagg aa = a 99 aaaa ^^^gt 38940 

SS SSES. 22SSS fS 1| ^ -„o 
=S 2ESS ESS SSES g i ™ 

ss= — s= = S S= sss ss 

taaatcttaa gcccacaaac aagctacaag tttcttagee ccca »» „f a n-t«ta 39360 
tctacttttt ccctataatc tcttcttggt tgtattatgt aaagtattcc aa ^tttata 39360 
ctcctcccaa atactgetat accaattcta tagtgtaact tctattccag aggttttttc JJJJJ 
tgetatatet ttaaeggtea aaatttcaaa aaatatgttt ctctcccagc ^aatgacct 394 
tcaatacact tacagtgact actagtcatc "ttacatca agttccaact "atacatca 
aagttaagtg ggaaattgaa atgactatcc catcaatggt ^gctaaagc cagctc ^ 
taacttacaa gaactgacag ctaaatcttc agaaatttgt gagcccggct tc ""* 10720 
SaaXgtt aaattatata aacttacaac ttaaaaatta tattagaaac aaaggcatta 39720 
tgtaccccaa attcattatt tctgaattat tttactatat "gctattat "gtgctatg 3978 
ggggttactt atgtctattg tacagataga gttgaaatac tggactatgg attgctgttg 3984 
S?gtcttgt ctcagctgtg ctagttactt ccacattgaa aacctgaaac g^atag 39900 
ccgggtggaa tgccttcgtc tgtctgggct gctgtaacaa aataccataa actgggtagc 39960 

ssss ssss ssssu ssss - = zii 

agacagcacc ttgtcaccac gtcctcacat gacctaact 4*0200 

ctcttaattg agggcactaa tcccatttat "agggctct ^ccctca ^ AQ26Q 

2SS5 S= S=S E » K2S SS 

ssss ssss ssss « « dss ssss :ss 

.5253 SSES SSSSS SS^ = j«; 

SSSS SSSS 5=3S J=SS =1 Sp-5- «.« 
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tcaggcacat ggagtccaaa ^aaacagaa agaaaattac gcatattatt tgtttaaagg 40740 
tgggtggaac aaattgtgta ttgctatgtc attaccttag aa ataa tcatca 40860 

tagLgggag gtaccacgta tgtcaagtag «t£ttcct "agtattaa ataaatgaaa 40920 
gatagattgc caaacatcct cccattctat "tgacaaca jc tgt cttgaat 40980 

aacatttgtg catcaagtag "taaattct ^tctga cttgag g t 41040 

acaaacagat tttagacatg 9 c 9aattaag *^"tttat ccag gg^ gtttg 41100 

atttggataa gaactggaga aagttcaacc ^ggaaatta 9 9 * tct 41160 

cattatttat atatacttat acagcctttg ttcta ^ a " "atccattt gtatgtgcta 41220 
ctgacacaaa agagaaatag aaagttttta W« £££££ aagaccagta 41280 
caactaaata gcaacgtttt cactgaaaac ^"tagttt tctaac g acatacattt 41340 
ttatttacag tgcagtgaat "ctaaacac Jttatttaag ctctag ^ ccttctgtaa 41400 
caaggtgcat gagcatattc "ggtgaaat tataatacct ct aatttttt 41460 

gtttaacaca aatctgtctt fccaaactt Jtgagtaata 9^9 ttaaaat taa 41520 

gttagaatcc ttgcgattta tgcaatttac ^tgtctca t 9 tgctttg 41580 

aatctgacca .atatttctta atgtccatac tattgagatc ccag g » cactacccac 4 1640 
atatagagaa ccgtccagtg cactgtagaa tgttcagcaa ^Jccttggg a 417Q0 

tggatgctag tgggaccttc aagttgtggc aacca aatg tctctaga^ 
atccccagga aagcaaaatc acctccatcc gag_ g cttattt att gataaagaaa 41820 

gaaagtggta attcaatgca taacatattt Jcaaatgttc c ttctacagtt 41880 

acaaatttaa tattaatact tatacccact tattggatac ^ ttatgttcat 41940 

ttaaaatatt atctcatttt attctgataa aaacttaggg ^ 
tttcacagct gagaaaagtg aacataagag ^ataac tccctaa g ttaacaattg 42060 
atagtgctgg tcattacata "gataataa K£t?cta tgtaaagaga 42120 

taaataccca acactggagc acccagatac 9«aagcaa ccccact ctt agcattgaac 42180 
gagagatatc ccaatatgaa aa "9ttagg tLtctacac tagacctagc 42240 

ggattatcta gatagaaaat ccacacagaa actttggatc z cattagtaca 42300 

Sacgtttaa agaatatttt atctgacaac tgea^ac acattcttct ^ 42360 

tggaacattc tctggaatag atcatatagt ggctacaaa ^J* t tagaaatcaa 42420 
aaaaattgaa atcatatcag atatcttttc ^ccacaa gg tgctC ctgaa 42480 

taacaagagg aattttggaa actgtacaaa tacatggaca gaaC aaatga 42540 

taaccaatgg gtcaatgaag aatttaaaaa W-J^ taagagggca 42600 

aaatagaaaa acaactcacc aaaacccatg ggatacagca a » taaaaaaaaa 42660 
gttta?agca ataaacaata gatttcaaat aaacaaccta acaatgcatc a 42?20 

ctagaatagc aagaaaaacc aaaccccaaa "agtaaagg aaa agttttt 42780 

gaagaaatga acaaaataga 9-caaaaaa t-aaaagat 9-caaaatg 9^^ 42{J40 
aaaaataaaa gataaacaaa attgacaatt a 9^agacta aga gg a caacta catg 42900 
aataaacaaa atcagaaatg aagaagacat tacaactgac «cjc^ tCacaac tga 42960 
acaagacatt acaactgaca ccaactatac aactatacaa caacaaat ta 43020 

caccaactgt acaactatgc aacaactata aaacggacac aagtat attaaaC cag 43080 
gaaaacctag aggaaataga tacatttctg 9atacataca aagatagaa t cagtaataaa 43140 
aaaaaaaaaa aaaagcctga acagaccaat aacaaataac aaga 9 tctaacaaat 4 3200 
aagtctccca acaaagagaa accaagaact SS£gg££= a g g aaggggagaa 43260 
actggaagaa taaataacac «agtcttct «J*^tc ca 9 caaat aagga 43320 

aattcttcca aactcattct atgaggccaa tattaccctg caaaa aaatc 43380 

caaaacaaaa taagaaaact ataggctcat acccccaatg aac g y 43440 
ctcaacaaag tactagcaaa atgaatacaa aagcatatta aaaagatta tacatca 4 3500 
caagtgatca tggatgcaag a*4»ttc» cttagacaaa ^ataat jg & ^ 

cgtcaacaga ataaaagatg aaa 9<~atac 9atcatcaca a J » ttctgtaaga 43620 
tgaacccgca gccaactgtg atgaatacta tactgaatgc acta gaagtc 43680 

actggaatga tacaaggatg "aactttca "^^"^ ttcacatggg aa aggagaaa 43740 
cgagtcagag caattaggca agagaaaaac a ^aaaggca "c ggg tcaaa 43800 

glcaaactcc ctgcttgcag ataatataat = aca t a "aa gaccta g aaaaa 43860 

gaattccttg aattgacaaa "cagtaaag ttacaagata caaaatcaac aatc 4392Q 

tcagtaatcc ttctgtatac caatagtgag ^acctgaaa » tcaaagattt 43980 

caatgggcaa tagcttcaaa aatatatgag -aatattta -caaggagg ^ ^ 

2225 SESS :SSS» Li-tt. t-^aag 44x00 
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caatctacag attaaatgca atccctatca agttaatgta -gatgtaaa ^gagatt 4416 
gatcccaata caacaatagt tggggacttc aacaccccac tctctcagca ^acagat 
catctaggta gaaatatcat tctctgcaca aataaaaaaa atcctaaaat "gtatgaaa 442 
ccacaaaaga ccccaaatag ccaaagagtc ctgagcaaaa aaccccacaa -aaaacgaa 44340 
agctaaaagc atcaaactac ctgacctcaa aatatactac aagcctataa taaccaacat 4 
atcttggcag tggcataaaa acagacacat agatcagtgg aatagaagag aggacccaga 44 
atLgcccac a?atatagag tcaactgatt tctgacaaaa ^gcaagaa -tacgttgg 44 0 
ggaagggaca gtctccgcat catgcaatat atccatgcaa tgaacctgca "tagtatgt 
aatgaatcta aaatttaaaa aatagataaa tagtgctggg aaaactgaat atccatatga 4464 
agaacaatga aactagactc ccatctctca ccatatacaa aattcaactt aaaatggatt 44700 
aattacttaa atggaacacc cacaactacg aaactactaa aagaaaacat aggggaaatg 44760 
ctttgggaca Kcagttggg caagaacttt atggataagg cttcaaacac caggcaacaa 44820 
'aagcaaaa" aaaacaaJga aataatatca tactagaaag ctgcagagca -gaaaacaa 
tcaacaaagt gaaaagacaa cttgtagaat ggaagacaat g"tgtaaac Jattaattaa 
ttaatttcca gaatatatat acaaggaacc caaacaactc atcagcaaaa taaaaccaaa « u 
taa?ctaatt taaaaatgga caatcgatca gaataatcat ttcttaaaag aagacatacg 45060 
aa?qac?aac aggca?a?ga aaataltctc aacctcccta atcatcagga aaatgcaagt 45120 
caaa?ccaca SgagatcJt gcttcacccc ggttagaatg gctattatga aaaagacaaa 45180 
ca'aactag tgctggtgag gatgtagaga aaaatgaact cttatacacc Jttcatggga 45 40 
atataaatta gtacagccag tatggagggt cctcaaaaag -aaaaatag ^actgta 453 00 
tgctccagcc atctcacaac tgtgtgtata tccaaaggaa ^aatcaat gtg"gaggg « 
aatatctaca cttttgtatt tattgcagta ctattcacaa tagccaagat atggaatcaa 45420 
Satgtgtc cattaatgga tgaatggata gagaaaatgt ^ataaata J-aatggaa 45480 
, rt .,. a : " ccattaaaac agaatgaaag aatgaaattt ttttttgtca tttgtggctc «dd*u 
Satgag" aagagaacat tatgtLagt aaaataatgc aggcacaaaa aaaataaata 45 0 
ccacacaatc tcacttacat gtggaagcca aaagagttga tgtcatggaa gtagagagta 45660 
gaaSg^gS taccagaagt ?gggaagtga gtggagagag ^gaaatag ? aaaaggttg 7 0 
gttaatagat acaaaattac aggtagatag gaggaatacc ttctagcgtt "acaacact 
gtagagtgac tacagttaac aacaatttat tctgttttcc aatagctaga agaagggatt 45840 
?tgaatgttc ccatcacaaa gaaatgataa gcgcttgagg tgatggatat S"aatttaa 45900 
taatcacaca ttgatttaat cattacacac tgtagagatg tatcaaaata ttactctgta 45960 
SaSSacc atgScaatt atgtgtcaat taaaattttt tttaaagagt acaaagaata 46020 
aaaaaattaa gctctgaata cataaaggca ctataattga tgtggctggg agcttctata 46080 
??a?gctta? ?tctagaata ttaatgtttt taaagaatat gcataatttg agacatttca 46140 
SScaaat taactaacta ttccatgtga catttaaaaa tggtccatat aaagtgtttt 46200 
SactaJat tgtaagaggc agtataataa atgatgcctt ttcctttaga ataaaacatt 46260 
cScctgga aaaatcaSg taaaaatggc taaatacatg atatatacat agtatgtgta 46320 
cagaataaaa tacattatga tgataccaga ggtataaatt taatcagatc caattctagg 46380 
ggagtggctc cgtttcaaac ttctgcatat ggataatgct acaaatgacc agacattcta 4644 
Saattactc tcaagatgtc actaccctaa caaaagtaaa gtaaactgta agaatggctc 46500 
SctcSc aagt?tgccc tttggtgagt tttgttttct ttccagaatt atctgattgt 46560 
gcattattgg tggtatgata cagaggatta taggtccacc "tgcccaag ^aattatcta 466 
gctatagctc caaagccctg tggcccttcc cagaaagcct gt Wtccttc ="tgacctt 46 
^«rr«aft ttacttatca aataatatga catcacaaaa tctgcaggga attcttacac 
tag?aa?aag gScaactag gaataaagct aggtgatata atcttgacat gcatcatagc 468 0 
SS? gtgcccctc? ?taaaaagtc attgtaaaca -act'catc -tcgtgaat 
taagtaattt agaattccca ttctagctca tctagtgaca aatgtgttta acagttgtcc 4o^u 
SggcaJtgt tctatttcac ttgggaaata tttttcaaat cacagaattc cattgattta 46980 
tSSwactc tcccttctct tctacattga gctaaattgt tttccattca aacagaatta 47040 

aaagaaaaa atacaccttt ccatgctctg catgggacaa -tcctgcag gattgac tec 
taccctcgag atcatttggg tttaattgea ggtggtttcc atagtgeetc cttgtggttc 4/ibu 
SaScSS ggatgcacl? gcagctggtt tcttcttttc ttgtgagggt gctcccgatg 47220 
tgaaaagaga gatcltcctt ccatcttgtg ttttctcttt ccccaagtat ac = c 4 0 
tlttgtacct ccagcacagg agtttctgga gaatcacagg "taaatcag ^^ttccag 47340 
aacttaaaaa ccttatgaaa agtgcagtgt actcatggcc atatcagctg ttatcacatt 4/4uu 
?ctt«gtca gtggtcctcg aaattgattg tgtgtgtatt gaataaagaa «ggtggatt 47460 
gtaa«?cta gcJgttaaga caaggaatct gcattttaaa caagactget caggttagtt 47520 
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gaatctattt gtaggaggcc gtcaaacaag 9-ttcagag tcactgctgt atattttctg 47580 
gagctgtgaa ggagcaaata aactgggctt cctttgccac ^ttgcatcc ^ 

1=1 =S "SS SSi 1= =s S 

ctgtaatccc agcactt.tgg gaggccgagg "ggtggatc acctgaggta jggagtttaa 4 
gaccagcttg cccaacatgg tgaaaccctg tctctactaa aaatacaaaa attagcc gg 
Satggcggca agcgcctgta atcccagcta cttgggaggc taaggcagga ^cacttg 48 
agcctgggag gcgtctaggt tacagtgagt tgagattgtg ccactacact cc g g^ ^ 
tgggagatag agtgagactc -tctcaaga -aaaaacaa cjttaa ^ 
agacatttga aagtgaagaa ttagaagcag dyyLLaLyyy ^aaaaataa 48240 

gagagaaaag aaaggataga aaagagagag agaaagaaag caaaaagaaa ^aaaaataa 48240 

~! ssss ssss 5=5= sss =5 S r. 

™ 5=3 SSSS SSSS =£5£ i is 

tttaaaatl? acagatggct gaaatacttc tagaaattgg aatgttacat "cfcgtctc. 48540 

ass ssss =2=s °™ 2™ Ess ::;s 

ta?ta?gcaa ?gtaaaaatg gcactgttga gctgtggcaa taatctttaa "taaagtta 48720 

ESS =25= SK= 3= ~ S22S £X 

33333 S SSS 

d=s s= s==s sssc = £ E 

tcccagcaS ttgggaggcc aaggcgggtg gatcacttga ggcgaagagt "gagaccaa 49140 

=35= 33333 SS= =SS 53=2 1 " 
33333 S2KS =3 = 25=3 i b 

Sactcatgc ctgtaatccc agcactttgg gaggccgagg cgggcggatc acgaggtcag 49440 

~ ™ 33333 S=SE SSS= £S= 
5 =S =2= == 3= ==3= 

gggJagaggg ttccccatta acttatgctg aggatctagc aagtaggaaa ^cagatgat 49740 
aaataag^ca atgcaatatt ttatggatct aaatgtttta taacaaattc atccctgtga 4 800 
catattlcca tatagatttt aacttttatg agatttgaga ^acatctta tgtcacacac 49 
actttatcat tacagtggca acgcagcacc ctgatcatca tagataatct ^gaattctt 499 
tcacctggta gcagcatttt tttaaatcct ccttttataa catggttgga ctgggaagaa 49980 
gaatgtatct ctcataatta 

50001 tcttctactt ttattgtatg aatatgtaaa gcagaaaacc „„ aMrttl . atc tacttaa 

5SS 2SSS £=SS SSSSS 33323 21333. 

33322 23223 232=2 22222 23232 

b ===== 22222 23222 =sss « 

331 22223 2g.cc=taa gacagagtga gccaaatggt acattctcg. 

snisi ctaacaatga aagagagaag agatcttagg agtggaattg aagcttcatt ttataagggc 

33 22223 a3t»ggt»° aataaatgag „ t8 tt«tc 

50581 ataaacataa atagctgaca caaagataag aaagctgtca acattttctg caagggcatg 
lolA aafactcacc ?tt?cagggt cacatgctgg ctgccagtga aacgatggta aaaaagagtt 
SOltl Sgaagcta aaaacagaaa ctctagggat ggcctcagaa tgtggaagag aggaaattcc 
50761 ac?aaatatc tatttgaaag attgacaaga ggaaggatat gtaataaaga agtcaaaaaa 
508n gatgaSatg gattaaaac? tgaaaggatt attaccgatt ccctgatttt ggtctaacac 
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=r,t-at-t-ttac ataaactatg aataaaatgc agttgtcatc 
50881 cattgcttag gcgccacaca agtattttac ^ acaacttgcc caaagtcatg 

50941 tatgttttac aaatgagaaa actgggattt aaaaaaatta aca g 
51001 ttattgccta gaagggccaa g"aggac'c aaatgcaggt "atttag ^cf 
51061 tgctatagtt aaccatcagg etgaaattcc atcatttctc aa 9 att gctcatg 
51121 ctctgatcaa acatgtattc tc ggcctga acatgtaaaa ttgttt 
51181 caagaaaatt gctgaatata c "3"cac __ ttttoctt accccttagc acaatgccat 
51241 ttatatcaga ctgactagct ctgcacaatt J^tttgctt accc 9 caaaggaacg 
51301 atgtaaataa atactattac tatagatgat tatactcatt aga caCatt tcac 
51361 agactgcaga gattcctgga atcagaaaat "gtacatgt aaac g g atcaa 
51421 ttataaatag tgtgaaattt ctttttccaa -ttttccat tcctej ^ 
51481 aagtgttcct tatttgttta tgtgctaatt ^aacacgca J aCgC agttca 
51541 gaaatccaac aagatatcct ga^agca tatttttatt tatttcag g J ^ 
51601 ttcaatcatt tccccctgcc <="gtcaatt |tttcagttg ct gg 
51661 aaataaaata ttgttagagg gggttctcaa aactgcttta ttcatagttt 
51721 ctattccaaa cgaatctttg gggaaatctt ttttactcac ataccc ttttttggct 
51781 ggtttcaaac acagagagtt -tteetgee. aagcctcatt tttctccttc tttt JJ^ 
51841 aaaagcaatc "ctggagcc tgttMttcc cctacccctc ^ acagcccc ag 
51901 ctctcctaag gacacattag agggctttgc cttaaagc ca ataaaacgtt 

51961 gagtgagaag aaccttcact a 3^ttgat taaacaaatt acatttC act 
52021 ttcaagttgt aagagaaagc agcattagtg «tg"ccca age ggg a tcca 
52081 gttgtcatcc ttaaggaaga cagtttggga gcagtacat tctccctgag ^ c 
52141 gaggcttcag cctccagcaa cagttgcctg tgagggtagc tec g « 
52201 agttgtgact gaagctgttt ^aaacactt ataggtaagg ccagacaaaa 

52261 gccactttac agggttcctg aaagggtaga agaaaa^aca gtaggt gg 
52321 cttgtgacta aattgaatct ggcataaaat ^aatatga "tactcttg « 
52381 aaaagaaagc tgcttgttaa atgeagtaga "agaaatgt atatatgeag & 
52441 ttaaaagatt aaaaatactg gctgatata tggaaacaac tttt aagtgggttg 
52501 agttatgaaa acaatcctat tggatgttca * tacccatact atacaatgag 

52561 agatatagtt ggttcatggc catatttata tgggtaaaa agat tcattt 
52621 gttaagtcta gcaattatgt 39"aatttg J^tctcc a « ataataacaa 

52681 gttgggggtg ggatccccta caggcattgg attctcccag ttgac gg 
52741 acaggcttac cagaaacaaa -gttgtaaa gctccacta ^tacgtgt J^J 
52801 cagttgaaat atcaaaccta Jjttttcttt t^^aatgt g ccagca 
52861 aggcgtttgg aaaaaagagg atttttttta ^ctctgag tatatatata 

53161 caggacttaa gcaatctttg aaaagaagtc aaaatgtgcc acaaaaattc g ^ 
53221 gccagtggga atatttccta acatagtccc aaacttcaaa ^ 
53281 tggagtaagg OWgggtcc atccatttct tcccaagtat atttaat at 

£S S2S5 g=g? SSigj Stjtjgt jjjtctgjt 

53461 gctttatgtc accagtctgt aacccagat gtaactttaa gatgttatct tctgg^ 

li EiS E = == 85= 5S3C 

i S === 3=ss fiii f££i » 

SK JS2S =3E SS=S S 

SSi 5ESSS SSS SSE S=SS —5 SSSE5 
b 2225 SSSS 2=K SS3S SSS 5S 

4^8 "cgtcctga atacatcgng tgaccagttc attttttttt aaattagaga aactccttgt 
54241 ttgaaatcca tgtacagaga aatctatcat ctttctgtgt gtgtattatc aagtctttca 
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5430! aacaacactt tatttcagaa jjtjegtt jtejjttgt g^gaatagaa jtttgjjttt 

54361 ttctgatagt atttccacac t^agataat "ttttata tactactagg 

54421 aagcttgtta aaagttagat gtgattagtg tggatatcca acaaattaca 

54481 gctatataac cctagttata tu«utta cactgataat ttgtt^ tgtattcaca 

54541 ttgaatagtt caaggcttat agatttttaa at aattaata tactattaat 

54601 ttatttataa ggtaagctaa ccaccatgtc "ccaaagaa JtaaC aaatttttga 
54661 tttaactgga ctaaaccaaa tgattaaaat ctgtagattc ^atcta 

54721 agtacgatct atttaattgt tacatagttg aaacttacta ttgg g tcaatctcag 

54781 atcatgtcaa catctttaac atgatctagc =taggttgcc J gcaagtaact 

54841 aaaagataat aaaaaagaag acatcaagtt "tgtttggc ££agggag J tac * aa tta 

54901 ttcagggaaa aaaaaaatta taccagtaca tcaggtgagt ^«ag gtcctctatt 
54961 ctagttacca cataggagct cacttcaaat ^agcacta caagaa g 

55021 gacaagacac ccaaacagca "tttattaa "gggacga g | cat gtttttt 

55081 gttatgtttt caatcagcca aaccatagca aatatatcct aa « gga aactttc 

55141 cattaataac agtttgctta ^tggagattc «aaacctaa aagcgtaaca 

55201 cctatgcaat aacttcctaa ctcagcaatc ttcatacttt ^ « afc ? tttatga 

55261 gaatttgaaa aactatatac cttctttcgt ctttxa ggg g ^ aaaaacattt 

55321 gttagtattt cttaaaggat atacttttaa Sca^attgcg 99 tccactatgc 

55381 cctcaaaata ttggacctct ^tttagct ^ttcaattt atgg g actCa 

55441 aatcagatag acaataccag tcttccttgt «caccaat ttcC aacata 

HS S=S 522S SS £=S =£ 
SSSi 222= 5=22 2252 SSSE ~ rt j— 
SS 23ES S=SS2 2S2S 22 2= g_. 

55861 tttagctatt tgttccattt ggctgtgtac cactcatctt tttatgccat 
55921 ccttgtcagt gaggtcttta ctcaaccagg taatctgatg tacttcttca ^ 
55981 catagaatat tattttacaa atatattgtc ata*ttgtgt JtgjJ^ caaafcaaatc 
56041 tatgaatgct Jccccaatgt taaaaactca at J a taaaa tggt gcttta 
56101 aatgaatgat tcaatcatta agaaataact c » atgattaaag aaatgtgtga 

56161 caaggtcagt tgccatgtat gactttatgg "cagaggag » gattgactta 
56221 aatatatttt actattcatg catatacaaa aatgtatttg "cctgaag g | 
56281 tagggaacat tttaaaagtg acagtaaaaa actgtgtcta ^aagatcac f 
56341 gatatttaaa agcjttggat ccatgcatgg "ecct«tg ^ ttagatagag 

56401 tggagggatt "tttttttt tttttaagta ttatactcat tctacacata 

56461 aaaacataac atttgtttta taaccacctt ua t-raaaatatt atgtagagaa 

56521 taatgagtag caaataaaat ctttaagtag -tccaattc "aaaatatt a 9 ^ 
56581 ttatagccca ttattcaccc "ttaggttg "aaatcaag cagtt g t * ctgcagaa 
56641 cagtaaaaca tggttgaatt gatatgacct acaaatatga "attaga | 
56701 aaaggtagca gagcaaacag gaaggatcag aaacctccgc ^agcattct « 
56761 tttagtaaat tgtaacactg cattttagga Jtcacattat tut caaatcataa 

56821 ctatattcta agaaaacaaa ggaaaaagtt ataaagtcct agagc g attt g aaagg 
56881 attcttccaa gtctttgttt agattttcga ^"attca ^aagcgatc atttgaa gg 
56941 ctttattacc ttttcttcaa aagtcatctt taaatcagat Jtacacattt 
57001 ctctgttaca -taattatg tagaaaaatg cag aaagc tatttctg^ 

S3i =SSS = SU-g 2S E2S a =a 
Si 23=2 2222 = ™ 'ssss as- 
-si SS3= = E S S=55 =5= 

57421 gtctgagaca atgttcttgc tagcccccta a aa tttataccta 
57481 cccgatgtca ctatctttaa caaaatggct "tgcacaaa -gaaagacc 
57541 aaaataaaat cttataacac attgttaaaa "atttagtc ^ gaaaacactt 

J?JS SSSS SSSS SSSLc. LacLaaca gga t g tCtCt 
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57721 cttcctttga acttgaggca ttccatagac -taagctac tgaattctct S^tagttat 
<;-77ai ntmtoccaa acattcagtg gcacttaatg aagataagtt tctaccttgc gcctttaaag 
Villi gSatggtga atgaatcctg cctgaccaaa ttgagtgttt cttaaaagtt -tgtaaagt 
llToi ?ggaaaaaat atacatattt ttcttggctc ttaaagtgat tagtctcttt £tatgtttt 
Iiqk-i tataatcaaa tactaataaa tcttcaaatt agtaagcaga aatatttcta tatttttacc 
58 2 Saagca": Sataaatat ttgtccattt ttgaaacata aataagactc taatggaaaa 
58081 taaaatttac atttaaacgt caacagatca tatttcataa -tagtttct tccttcataa 
qsmi ataacactta gaatttaatg tacattagga aaagtatctt cttgatgttt ccccccggca 
lllll SatgaS Sgcagctgc tcctttttga gattttcttg -tatccaaa taaacaaa g 
«;»?6i ttttctttat acttgtatag tcaaggaata caaaatccac acctaagaaa ctgccacccc 
lllll tcccttttgg aaatatgtcc atttaaaaag tggttaatca tgattaaata atgacttatt 
58381 g'actaag? tgcatt?caa gtctctaaac aggaaactct tggaaattga Qtataacaag 
58 4 aagcttaaag cctcagatca aatgcgaact ccaactgtct aaccttacaa JJJ-tagac 
lf*o\ aaccaaaaaq agctgttcga tgctaaggga aacatgctgc cctgctgttt tttattttta 
lllll aatctcagca SLctgaL gtatcaagtc aaaactttct tctttcataa aaagataaca 
I "cataSca aaggaggagt Lactcacct aataagaatt: taaagtgact -cttcatga 
58681 gctgatcttt agaataggat ttagtgactc acttttgtaa tcatgctctc J^ttttga 
SB741 ttaacaaaaa tcagaactct ttcatactat oaattccaag catcctcctc tcttattatc 
ac"tc?agc tttLaattt actctcttta ctgccacact ? cagtatttc taggatctac 
i8861 aatccattga tcctaccaat ttttcatttc tcttataatc tacattgtct cactttcctt 
ttaaaccaat ttaaaatcct tagtacatca gataatcact tgtctctttt actccaaccc 
aatcc?gg?t acatccagct ctctgcctag cggggcctga ^cctatcga atatggctgg 
59041 tgaaatggta ttgttatttg acatagttat tctgactggt ctcactttaa agttatatgt 
59101 qaaatttaca tgggctcata agttgttcta agctattttc cgctagtaga tccccttttt 
lllll «ctcctgta gataattatg ccataccttc tctcatgttt tcaagcctcc aaaatgttct 
lllll tgcccaSg Sttctcag? gattaccttt gttcctgttt cactgagaaa aaagtcagaa 
lllll gcacacttca tatatctccc accattacac ccatcacctg ccagcatctg Sacccacata 
lllll ctctgctttt tcaactgctc ctgtggataa attctcctgt atctaagccc aetata 
loaoi cctatatcct agaactcaat tctttcacaa attcaagaac atttgtatag caattctctc 
I 46 S?t?tSc agcagcatca attttccctc tctactagaa ? atgaccagc atcacataaa 
59521 tatgctgtca ttttattaag attatttttt caagtactca tcagaccctt ^tccctct 
59581 acc?ac?gct ccattgatct cttccccgtt agaataaaat tcctcaagag cagcagtcta 
lllll ?atg?gcagt ctacaatttc tctcctccaa tttctcctct aatcaggctt "aactcatc 

I 70 aaactcS tcttgtctag gtcagaagtg gcctgcatgt tactgaatct a^ggtcag 
59761 ttttatctta cttgaccctt taaggacatt tgatagagct aatggcttgt ^^cctcttt 
59821 oaacaacttg cctccattgg gctacaggac agcacactct gccagtgaaa accaaccagg 
lllll c?tca?atgg ctccccctca ?ggctccaat gtcataatgt tagagtgtcc caagcaacag 
lllll t"t?gca?? tcttttctac ctacacttgt tccctaggtg atctcatctg ^ttacggc 
60001 tttaaatagc gtctatatgc tgataacaac taaatttaac tctcagctta aacctttttc 
IgSSi caca^Sc cccatttcag ttcagagcca ctcattcctc tctggtgccc agacccaaaa 

! cccSagtc atcctttac? ccattcccac cttctgatct tctctcatac ccaa ccagc 
60181 ctaccagcaa atccagttca ctcaccttta aaataaatca aactatgact acttttcccc 
60 1 acftcStca cccttJtctc ttgaacatct catacttgcc ttcttcttcc "tggcactg 
60301 tgggcttggc cctgcctcag ggctattgcc ctttctgttc cccatgccta ca atgttcct 

II 111 ccSatgIL gttLacagc ttgctccttt atcaccttca ^tcttcagg caaaca.tcat 
60421 ttataagtga ggccatttct gatcaccctt ttaaaaatca caaacctccc ttgtcccagc 
lllll aaaatc?gL cctttccctg cgttcatttt attcatgaac tcctaatgta ctctatgttt 
60541 octtacttat tttgcttagg ctttaaccac tagacaatgc tccccaaaag aactttcagt 
lllol alcgaSaa atg?tctata tctgcaatgt ccattgtgga agctgctagc tgtgaatggc 

661 ?at?gggcag ftgaaataca tagtttcatt aagttaaatt taaataacca tatggccagg 
aaataccatt ttagacagca cagtttaaat ataagccaca tgcaaacagg gagttttgac 
lllll tTtllllll tga?gtagct ccagcactag atgcctgatg tatacccgtg aattgaatta 
IZll atcac«?ct t?tc?ttctg gttttatttc tctggttgaa tattgcccca ggccatggta 

°0 III ?«gg"gat aaggagagcg aaggttatgt tatgttcctt -cgctgctg ccccttg g 
60961 aaagcacaaa ctacacaact acaggttgtg accctgagta acttggtttt gcagatctcc 
e!o21 ctg?agctta cggtttacag ctttctctct gctttttgac actactgtca <=«tcaatat 
lllll gaaaagaacg t?aggggtac agtgagagag ctctagatat gaaggtgttt gcatgtctgt 
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61141 tcttctcact gctgtaatga caaaagcact tagggttctt ttettttett tttttttttt 

fii?Ol tttttttttc ggcctattac ctacttgaaa cactgtataa gctctcd 

lllll aggaaggcca fatatgagaa gcaacaagta acaacctggg aggaaaaaaa aatgatctga 

61321 cataaactta agttccttaa actcagtatt aattaatgct a 9 aa " ttttatgtct 

61381 ctatcaagaa agaagtttca tcagtcttac ^ggggtaga ttt»ttgea ttttatg ^ 

61441 gggacaaaaa caaatatacc "cctgagcc "cagaattt ^tctggg 

61501 cttttcccac tttgtattgc "cttaaaaa "atccttta ^aag tcaagacctt 

61561 agatacacga ggaaccaaat "acctcttt ^gtctttgc ggg y y aata 

61621 acagtggaag agttatgctc "cataaaca atatgacctt « aatt tctgat 

61681 gcggtaagga cagagaggga gagagactgc ctctctttgt tttg gg ttcca 

61741 ataaatgtag acagaaagta tattccacta S^ctgatgc «^ a " a Jtttetteat 

S.S =5 SSSS UE£« - ~ S5SS 
SS S™ 3SSS "~ ~" SSSS 

«'«! ."acgaStg .IgLatcaa ttcttc^t agatacttcg "Sftca 

SS £5S£ SSSS SSSS £S= 
SS SSS SSSS = ssss ~' sss 
S=SS S=S 555= SSS = I 

62461 aaatagatgt gaatagtgta gacttttcag gttccaagtt jatgaaactt ccaaaccttt 

SS SS5SS « ill SS = SS5S 

62641 agacttgcca ccatccttag gctattactt ^ggcccgg tgatctcatt 
62701 gtactcaatg atttactgtt caagtgcctg cagtggttct "ccaa^g « 

ss 2= ss= « iiS i S 5s= 
E S SS i S sfe =s=s sg 

6 2 ^ tggggag... tcttcgact. aagagtaac. ac.tctg.ga j-c gtct. 
63121 t.gt.g.tcc ,g..a.gtgc ««acaa.tg. " * " SSSSS tgcc.tg.Jl 

SS £3=5 SSS 2S£ 1 ~* ~« 
SS SSSS S22S = » j-sss 

ssi i£ss ™r, sss sssss ss— 

«S aggc.atcgl cc.ocgg. tgcggcataa ttccaatcat c..c.gaaac g cccctctg 

Si ISS Si" == =! K =E 

E SS EiS =S EEs 55? =3 

6396^ ScSttcL ctgtcatgca ttaagagctg ctatgcaggc attaaagatg "ataatcca 

Eii SSI ™ HiE EE = 
is Ss === s=£ EE «S =25 
E ilS ISi Sii s » sm 

64501 ctgggtgaca gagcaagaoa ctatctcaac gacaaaacaa agaagaaaag tggcagaccc 
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64561 at g t gttggt ccta t a aagg totjtjtjct ggjjecg etttttj-c « 
64621 tactggtctg gca gg ct g at cattgtttcc "ttcttttt t J aaacttct ca 
64681 acaacatgga tgcttattat a-aaatatct ^aataaaca ccca g 3 ttttt 
64741 agtaaaagaa aaaataaaga a^tgacttt ^Jatattt tea g tagct g agg t 
64801 taaatcactc catacatgaa agtcaataaa ta«tct gg a gec g caaagaagtg 
64861 gatattttag cccctggcjcja cacata g ta g "aacaacac acag » 
64921 atagagcatg atggaggatg ggtacactgg tcaggaaaat tgacctgag 
64981 tgagctgaga agataaccag 9"atcacta jagaagagat cctt g ^ tgc 
65041 atgeaaagae cctgatgtga gcctggtctg "agagagac g 9 acata gacat 
65101 agaatagtga aaaaagggtt ^agaggag Ragtag agcagaggaa 
65161 cacgtgtggt aagaggtgta =attattgta |"gca gg » taatttctgt 
65221 tgatacgeca. ca g atagtca attgtttggt aaaa * aa " a Lcagcatgg aataaagacc 
65281 agcttataga caaatttcac caaggcagag -aagaggaa aacag^ gg aaagggttga 
65341 Ctatctatag actctattgt tatatatgac caga a aaattC atat ttataaccct 
65401 acattacaca ageatgeage aatcaaagee ^tatttaca aaa ^ ggtggetcat 
65461 aggcatttct ttttcacttc tatcattaaa a ^aatatgt a gagg a "tStagtt 
65521 ttagactaaa aagttacatt aa «=atgtaa agagatgata ggagg gg a 
65581 ttaatctggc tagatccaca caatttctca tggaagaagc eg « tgcat tttaa 

65641 agtgttaagcr tgggaggtcg ataggatata ag £ aa * tat tgtttat tga 

65701 aaacaacttg gaggaaaatt aa * aca "tc tattatgtca « tattttttga 
65761 aaaegtatea aatcctgaga a^cagtgaaa ^atttct ta« tcactgca 
65821 gaeggagtet cgctctgtcg "caggctgg agtgcagtga cacg g gctgggacta 
65881 agctccgcct <=ccgggttca ^ceattttc «g g tttttagtag agaeggggtt 
65941 caggcgcccg ccaccacgcc ^^aattt atccgcct gcctcggcct 

66001 tcaccgtgtt agecaggatg gtctcgatct "tcacctcg g » a g Ct catttc 
66061 cccaaagtgc tgggattaca . cgcacccg geccagg^ ^ 

66121 tatagagctc tttctattaa tactgacagci as » tta ctc ttggtct 

66181 aacagttagg tgacttggga taagataaat JSStLtt ctgaggaatt 

66241 gaaactacgt gggagaaata ttgggtaaag ^ggctaa acttctctgt ggccacaaat 
66301 ctaagagctg ttggcatgag aaccactgca actcctgatg ? agaggaaga 
66361 cttggcgttg catgggacaa gtctagaggt tcag«ggaa ggg ^ 
66421 aaatatatgt ggaatcctag <^"ccta J^^J aaaaataact aaatagctta 
66481 aaatgttttt agaaatataa a f aa " a ^ "aaacattt aJgaattctg accccagctt 
66541 gtattaattt tcacataaga "ccaaatgt a "ttgacat atga g 
66601 atatgtgtga aaacaatagt ^atttegtg SSSJtgatat catttaC g ^ 
66661 tagagtgtca cattttgeaa a g<=attttat "aggtccat gaataaaaag 
66721 atggccctat atttagecaa ^"caegtg a "tgtacta tttc^J g atca 
66781 aacatcaaga cac-aaaaa ^ ccagtggttc teaaagectg 

66841 acccjattcca aatccttjttt cctttctctc * tggaaatgee aattgcagta 

66901 gtccctagat caggagtatc ^catcacct JJOCttgt tgg g cctaacaggg 
66961 ccctctccag acctactaag tcagaaattc tggaagcgga acc g 9 atagtgactc 
67021 cctccaggtg atactgatgc ttgttaattt 9S aaa a «" l* g l tgc acgtccattc 
67081 tccagcccat gacagtagtg tgaggagaac "cctataga n9»ge g 9 tca 
67141 cccaagattt ccttgattac ttcatcagcc ^^f f taaca?tact taacaaagga 
67201 catactattc catacactta acactgetgg caccaggcca tgacattact t J* t 
67261 tttgaccaac tgattctttt cegtattgat "gatttgta a ^ g a g ag I t g t cag 
67321 attttactta tagcaatca -taataaag ggtcaaaatc Jacgg^^g 
67381 gecaaggaag aaccattttt tgtctga g cc c « tt g ttatttt aatttct g ct 

67441 attatttaaa atttgtccct ggcaatattt "t g ttcatt ^3 agaaat ctaa 
67501 tctttgggat tctattcagt cact ggaagt etgcaaagaa a ^ataaa gtaaaatat 
67561 gctattagat taggaaggee a "ggctg gg a "" a = aaa aaa t aa a tg c alccattatt 
67621 tattttccat tgaatctaag atgccatcaa "gtg g caca aaataa g 
cTfifti tt-atatacca ctatgaaaat taaaaaaaca gcctcaatcc cacgatgaoa f .^„ f ._ t - t -- a 
67681 ttatacacca a raoaC atatc aaaatatgaa aaagtatatc ttagtattaa 

67741 tgtcjacjacjac attccaattt ca g atat g cc aaa » C ggggcaaac Cct g cttaca 
67801 tggaatacag tacacattag ctgcagttgg "tcttcctc WJ^ agtaact gtg 
67861 tattttcttt tcataagcaa tgtt g aaat g ^ctgttacg g » atcagtaact 
6792.1 ttcttcaaa g ttaagcagca gtcatcctag cctaag g att gtcccacg 
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67981 aaacagtgca ggtggaaaat attcttctac -tttggtat "gagttatc atgtggtatg 
68041 aggaaatagg caattgagca aggaagtgaa tgcagagtaa ^cgaacac 99 3 
68101 t?Lcttgaa taaatctttt gattgtaatt taaaaataaa ^cattctca aatttgtgt 

JSS 22SSS S£££ SS2S " « - 

SSI SSSES ~ t g jcttjcttj agaatataac aaagagaca = gc 

SSI =S2 := s 2s ffiSSS 2=K 

68461 aaattttatt tacacaaaaa agtcattgtt ^aaattt ^ ^ 

gSaaat" "gLggcgg aagtctagag acatgagatc 
ueS SJSSt tttgttagtc ttcatctctj tgacttaagc jtjjttjctt = tttttctj 

8 1 ^cafttaa tcataaaLc a aa a t aa gat agtgcagaga agcattgagg catagtgcct 
68881 agtgcatgga aaacgttcaa catcactggc agg at tata jttctjtcjt 
68941 aacacagcca ggatgaaatt aatgtcccct ttLt '*a ==t-tataata ttttctgctg 

69001 tgggtggcat tcctgggata attctgatgg "caggccag aattatgatg J 
69061 gacgaccagg ctgtgctttc acccttacga ccacattgcc ctccgcag 3 

E EE S5S ESS ==s « 
ss = ~ EI2 EE iiS SHE 

69421 ttgaggaata ggtaaggaag ^cgaaggca "ctttcctt a ^ aaacat cagc 
69481 attttcaagt gctacatact aaagaagaaa cagaagcccc aactgac 

ItUtalc ?tt»=.=ac >t^W» tTtcSS? "?« 'St S ^ 

2£ SSSS SSSS 5S3S SSSS ««««« «—-« 

EESiipiiiiiilllii 

SS SS5S SSSK SSS5 SSU. a s ;5E: ™ S 

70021 tttqtggttc cacacaaatt tttgggttga ttctgctan. uuuy a 

SS SSSS SS2S SSS SSKS SSSS =SS£ 

S SS =E.H Si SS5 SS 35= 
EEs EE S3 SS §| 
iSES-Eilfilii II =£ 

70741 tttattataa aaggacattg aatttgtcaa acgccccccc « ttacctatat 
70801 tataottttt gtccttcata ctgttaatca ggtataacac atttgtggat ttgcctacgc 

Ss ssss ssss ™« =sss 
ssss ssss =3= s= EE 

71101 gt.te.taac aaaatgcaca gtttttaggc aagcaatgac ^aggtatcc Jcatcacaaa 
*. t-i-t-ai-tttct tttaaaaaca ttaccacttt ttcaattgtc cccggauuua 

,22 aat„t gi u»t g ca 9g c.=tt attt««„ 

E =555 S=2 =5=5 = SSS S2SS 
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71401 aaaagctaca gaatttgtgt tgtatatttt gtgctcaaat atatcatcta aaca^ccaga 
71461 ctttcactga atatttagaa ttgttgaaat gatatgaaca ataaaattca aaactattaa 
71521 ctcacaacct aatcatttat tacataggtt gtaggtaaaa ttattatctc ccttccccac 
7 58 ccac C t"t« Jttttttggc tgattaggaa actaacttga "acaaaatt a = 
71641 atatttaaaa tccgaacaaa tattttccaa taccaaaatt agctattgtt tactctcccc 
11101 a ??a tgt?tatttc cagtttaata attaaaggac cctatcatct cccatgtcct 
lllll aa?"tctga gcagagatta aatgagtttc tcaccaatta gattcaagca ggtgtt ? .aca 
iVtll Saagtc?c ScLttttg cccaaggccc actgttacaa ggagaccatg acttccctga 
7 8 a S5SS Sttaaaggg aaatattaaa caagtgtcca "gtcagaag cagttttcag 
71941 aaaaacaagg ttttgttaat taaaatatta tagaacacag gaatatgtga "caaaacta 
72001 agaaatggS gtgatgggga agatagcaat ggcaaaaaag aaaaaaaatt atgaactcct 
72061 atttcaagaa acatcgaata tagtggaaga aatcatctga cttactttaa aaaaatcatg 
72121 oattcttttt agccttactc gtttttaaaa atgctattta gactatgttc caggcacttg 
7 18 gccag"ttt gaaacacggc acagaagcag atgaaagagg "aatctgat ^agct|ga 
72241 taagacaata cttcgaagaa ttaatgctgc atagtattcc cctgtgttca ccctaatcta 
?2301 aaagaacLa agcccttcaa gtttaaggtt gacccttcat gaagtggtac ctggtgggta 
72361" ggSacSt agacactcct Ittctccata catgtttgct gtggcctgaa atgccattat 
7 42 gagaagacaa ggcattgagt ccctgattac agataagtaa taaaagatac aactjctaaa 
72481 caaaactact acgttctgaa tagttacaga aatattacaa ccataacatt aggtgaaata 
llsll ca?J?aca?t Saagaccat agJcaggtaa ttagtgaagc atttaagtaa atatgattag 
72601 attctttata gattttgata atgtggaaaa aattagacac ttaggagagc catggacatt 
7266l" ?taaaatagg Stagagtca ttagtaaaaa gtcattagta aaaaagaaca agaaaaaaag 
12121 cagSaac?? caccaaaaca cacctagttc tggctcaatc tatattcaac tctgtggaca 
7278? cSaaatgg aaaagtggag ggtatttgag ctacataccc atatatgacc ttttattgag 
lllll SXSSS SgSaSga ataaatatcc attgagaaga gaggacctta gaatccaaac 
7290^ agatStaat caaggctafc taaaaaagtt tatatgtctc atagatgagg aaactaattt 
72961 ISttatcct ctg?aataac tggagttaaa actgaagtgc ttattcagaa cttgtagtta 
73021 aataaaactt catgaggcac ttgggataaa gcatgtacac gcattgttag cagaagacgt 
73M1 SaSacatg gcc?tg?gta tt?atcagtt tgtttcttgg catttgttta tcggattagt 
73141 actcaagttt ttagagtctt acttttggat cattgactga ctaaacaagg aatctttgta 
73201 cttcSSag aataa^cac tgttaagtct aaattcattt atacaggtat cttcccccaa 
73261 attatgettt ctcattgcta aacaggcact cggtggggga aagagaatca ^agatactg 
73321 aaaagaaata caattttctg tttaaaaaaa agatggtaat tcaagatgct aagctttgtt 
73381 atttoattcc cccccccccg gcaactatta actattcttt tttaaatcac ttaatttttt 
lllll tttSacttt tacatttggg ggtacatgtg aaggtttgtt acataggtaa attcatgtca 
73501 caoottttta ttgtacagat tatttcatca cttaggaatt aagcccaata gttatctttt 
73M1 aaScttc? tc?tcct?cc accctcctct ctcaagtaga ccccagtatc tgttatttcc 
lllll SScStgt tcagaagttc atcatttagc tcccaattga aagtgagaac acacagtatt 
68 ggttSS ttc?ggLtt agtttgctga ggataatagc ctccajctcc Jtccatgatt 
73741 ccacaaaaga catgagcttg ttctttttta tggctgcata gtatggtgta tatgtaccac 
73801 attttcttSg ttcagtcaat cattgatggg cacttaagtt gattccaggt ^ctgccatt 
73861 gtgaatagtg ctgcagtgaa catttgcgag catgtgtctt tatggtcaaa tgatttatat 
73921 tcctctgggt atatgcccag taatgggatt gctggatcaa atggtggttg tacttttagc 
73981 tctttgagga attgccacac tgctttccac aatggctgaa ctaatttaca ttcccaccaa 
lllll cag£g?c?aa gtgttccttt ttctccgcaa ccttgccagc acctgttatt ttttgacttt 
itlOl tSfaatag LLtctgac ctgtgtgaga tggtatctca ttgtggcttt satcgcattt 
lllll ctctaatga? cagtgatatt gagccttttt tcatatgctt gttggctgca tatatgtctt 
74221 cttttgaaaa atgtctgttc atgtcctttc cccacgtttt aatggggttg "tttctctt 
lllll gtaaa?ttgt ttaagttcct tatagatgct gaatattaga cctttgtcag atgcatagtt 
74341 ?gcaaaaatt tactcccatg ctgtaggctg tctgttaacc ctgttcatag "tcttttgc 
itltl tgSSgagg ctatttagct taataagatc tcacttgtca atttttgctt "gttgggat 
74461 tgc!tt?gtg tetttgtcat aaaatcttta ccaataccta tgtccaggac S^tattgcct 
74521 aaaatgtctt ctagggtttt tatagttttg ggttttatat ttaagtcttt aatccatctc 
S gaSSattt ttg?g?a t gg tgtaaggaag gggtccagct t«fftcttet jcatgtggct 
74641 agcgagttat ctcagtacca tttattgaat agggagtctt ctccccattg ettgtttctg 
74701 SSttttgt caaagatcag ttagtcatag gtgtgtggcc ttatttctgg gttctctatt 
7476 ?tg?tcca?t agtcLtgtg cctgtttttg taccagtacc atgctgtttt ggctactgta 
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74821 gcctggaagt acagtttgaa gttgggtaac atgatgcctc cagctatgct cttttcgctt 
74B81 aaaattgcct tagctatttg ggctcttttt ttggtttcat atggatttta aaatagtttt 
lilll c??c££"c tg?gaagaat gtcattggta gtttgataga aatagcattg aatctgtaaa 
7500^ tScSJggg cagJgcggcc attttaatta tattgattct tcctgtctat gaccacggga 
lloll SESSS "?g?t?atg tttcctctga tttctttgag cagagttttg taattctcat 
lllll tKagagatg tttLcctcc ctgattagtt gtattcctag gtgttttatt ctttctgtga 
lllll clSgaa taggattgcc tttctcattt ggctccaggc ttaactgttg ttggtgtgta 
lllll aSaScCc tgacttttgt gcattaattt tgcatcttga aactttgatg aagttgtttg 
!SS SgSag gage., g gccaaga.g jggtttc taacta.aga a = t 

]llt\ SSSS S gcgtg.gla taggagtggt agagagaagg 

7S481 lltcttlltc ttatgccag? tttcaagggg aatgc.cea acctttgccc a.eagtata 
llill aS^gg?tg tggg.tgge atagatgggt e.a.at. tgagatatgt tccttcuta 
7II0I cc?ag??ta? t?agagttgt tatcaagaag gggcgttgaa ttttatcgaa agecttttet 
lllll atgSattg agataeteat gtgttttttg tctttagctc tgtttatgtg atgaatcaca 
1S121 ?t?a?tgat? tae.gteaa aataaccctt gtatatttgc tgagagaaat ggtttctgtc 
iVlfl £eaaggaeta taaaalgt. attaaaggaa tgta.teae atgtttataa aaggaacata 
lllll ct?t??atca gatatggcta tcatctcaca atgattttgc ataattccaa aggaaaaaca 
ill" ta^"tgtt eaeatgaeaa aagcaatttg aatatatgaa ttcactgcct gacaccaaca 
lllll aaageagega aegcatgtat gtgttgaaag ggaagaaaaa atatatgttg tggcaaaacg 
7602? aStaaacc aaagaage. ttttttaaaa aaaaatg.a acaacactat aaagccaggg 
760s! gSgSg^a tatgatgaat taattttatt gtttgaatac agcacttagt tgtcatggca 
lllfalllll actgtaaect gaagacaact atatctgaat cagcatattt agaaagataa 
7 0 actgaSae? Kaggtaea gtt?ga t gct gggtttaggg caggttaaaa jgctatttag 
76261 tca?ttcggg ttgggattta gccttggtcc ttaaagagca ^ctgatac taagtaagta 
76321 attcagattg ttgattaaaa cttcagcaga aaccaatgcc aaaagttttg tag.tcaca 
?6381 acaaaaaaca c.aatatat aaagaaagga gaggagaaaa gaggaagaaa gaaaaacatc 
7 4" SSS agaa.aeet ttaattttaa atcacctcta tatttgggct jagata.gg 
7 6501 taa.acacc aaccttttat tattattttt caatcaggta acaatgttta aaaacaaaca 
iTA aaaaccctag tta.ttgac ttcatttctc ttttcctttc agagatagca aacaaaacta 
vein ??Saaaaga ttgactcaat gtgctaagaa aatataat. tagcatctct gacatggata 
76681 gca.ctcL aaccactctc tgtaattatc aaatattcta cttggagcag ^atgagttt 
76741 ?gctagaa. ggaaaacacg gggagaagaa cttggttgtg tatcttgttc ctacttttta 
768oJ StSgaatc Kgcccatt? .aac.cgt tttgggatca ccctactccc acaataaagg 
7 6861 ataac.cct gaacaagaca gtgaaagtcc agtgttaatt gcctgtacag aactt.cga 
l\£l ccaaagcS atgaatgeat ctgccaggtg gttagaaagc aaacaaagat accaagtggg 
7 8 gagegftSa gggaacLct attgagctat ctagtaatcc cagcttctac -cttgttg 
77041 gggcagcatc tctagaaagt atagctgaga aactcaggct tccatgaaat ^tatataca 
77101 g??gcLaga tgtgaggctt tgttgtgttt cac.aagta tcacaaaact agtcaatgtc 
77161 tatcatagac taagtttggg ggattaaggg tcatgggcac taatatgttc tctgtagcgt 
11221 aStcgaaat SSf tS! caactgggtg tggtggctca tgcttgtaat "cagcactt 
772si ?gggagg1ca aggcaggtgc atcacctgag gtcaggagtt cgagaccagc ^gaccaaca 
77341 taSaaaacc ctatctctac taaaaataca aaatgageca ggcatggtgg cacatgcctg 
77401 £S taSagggag gctgagggag gggaactget taaacccggg aggcagaggt 
77461 tataataagc cgagatcatc ccactgtgct ccagcctgga caacaagagt gaaactctgt 
7752 cftaaaaaaa aaaaaaaaat ctattctcat ccattttatg aaaca.ttc "tttaatgg 
77581 aaaaaataca gaaaatgect catgeaattt cacctaacta ctgattcagg ataagaactt 
iZl tga.ttaac cccagttatt tcagatttta aaataaatta 5"tcctcat ctataagata 
77701 tgcgaagagt ctcaactaca atctgtttag actctaagga cttctcttct "t^tatat 
77761 a?t?tt?c?t attaaactgc aaatacgcaa aaggtaaagt atgatatcac "aaaatatg 
77821 tetgettgat tttcctagga aataggcacc tagcagagaa catatggttc ttgagtagga 
77881 aagatacaca aggggtatgg agggactggg aacgagggga ^gttgg aggcattcta 
77941 gacaaactga ttctgagatg gaacacaatg aagagcttcc tctccaatga atagatatat 
78001 gtaaatgggt aaagaatata ttgaagatgc tattatactc tactaaacct agaagtggta 
78061 gaacccacgt ctcctatacc taatggccaa aagaaaccat gcgactattt "aaggtaac 
78121 atttgagatt cgaacttgac ttggccaaaa atgaagacac aagggaacaa aatgatcaat 
ISlll cccSaact agttctgacg aagagtcttg ttacaacctt tccctgtggc aaggagaaag 
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78241 actaaacata gacactcctc tcttctgagt gagattcttg ^tttaatgg eu^a. 
78301 cttttccaga gttccttctt tcttcgctag gtattttgta tttttttggg tttatctcaa 
lllll Sgatgtac aaactctctt tgtctttgtt tatttagaca actgtttacc agttctgacc 
7M21 cacaagSgag gtttatctgc gatggaaaga ctgacttcca "gagttgag Jtccatggat 
78481 aataataaca attttttaaa aaggccatac agacatttaa Jctcagcaaa = a ^tctcta 
78541 ttcaatttta ccaaaatcat gaattatttt gctttgtttg tctttgtaga gttcctgtt 
78601 ttaatatgtt tttaatagac aacaaggcac aaagaatcct gggtaaataa tacatgttaa 
aaatagtLc tacctaacaa tgttactaga acaattagag tgcagaaaac =tttcacat 
78721 gagaagccag ctaaaaacaa aggttggcat gacgctattt ctttgattct ttttaaatta 
™ll atacagcaca tttgctccaa actcatctct cccacttaaa agtatttggg ttttttgttg 
78841 ttatctactt tgcaatgctc cctaaaatac accactgtgg gccctattct ttgtgcaacc 
4 0 ttacttSt Stctitt taaatagata cccctggtgc caatgtacat ttatatgtga 
78961 gctatatata tatacctttt ttcccactca gagagcaagg gaattatttt ^aaagaaatc 
"111 ctctttctag ccagattcca ttaggttgta ttattcaaat flcactgtaac ataaaattta 
79081 tttcttcatg tggtgtccag ttgctaagga acacagccaa aaagtccaac tttgcaacac 

ssssz sk^s ^^see ssssl 

79201 aggggaatta cacttttgtt ttcaaacttg gaagtgcata atattattaa gaaatagtta 
79261 ????tatccc atgtacaatg gaacttccat tctccctgga aaagcacagt agcttttcta 
?932^ gactcatgac Stcaagtc atgcagcata ttttaaacag aagccctatc atttctgcct 
793ei ??aaa?g?aa aacaggtctc ctgaaaagca tacgatttct gaaatgtgct gtcatgtcca 
lllll ccaaacSg cact??aact ttgtttttct taaaggcaaa tttctacaga aacatgaatc 
79501 cgacagagca ataaacacca cctgaatcat tttcaaatgt ctcacccaag tttactggac 
79561 acatataaaa ggtggtgtct atcataaaga cctaaaagat ggtatgatat cagagccttt 
555" tgaaagaggt acttacattt tgccgtcact ttgtaccctc ctagaggagg 

"111 ggtg^gcct Scat?g?at caaatccagc agatactaag accatgtctg ^atcaaactc 
79741 ??tggccaca ggcttcacga tggtcctgca cagtaaaaat gcaaccggtc *cacgtggga 
79801 ctgg?gaata Stttaaaaa tcgttcagtg aaaacgacct- ggcacaacaa taggaacctc 
79861 ccaagaataa agaaaagggg aataaaaaca "atttgaat ^caaaag cgatcattt 
79921 ccttaataat aaatcgctgt tattttagca tcccaattca gtcttttttg gttcatcttt 
"III tttcSccaa atggaaaaaa aaaaaaaact gctttgcagg tacattctaa agcccatcat 
80041 attacacata cgtctgtggc tgttttatcc cactgcctat aaaaaactgc "cttccaag 
80101 ggagtgacta atgttttaca gaggaaagtc aaagctttag tgaaaacccg ^ttgctcca 
80161 g?tagtgaga acttggtgta aatttgaact ataaatttct tttgggaaaa gt ttgctttc 
80221 ccLJtLL aaaaaaaaaa acatttttaa atatttatca tggtaggggg tgactcttgc 
80281 aaaggagaaa cacaaagttc ccttaataga atccagacta caatgttaag t 



<210> 36 

<211> 122186 

<212> DNA 

<213> Homo sapiens 

<400> 36 

ggatcccaaa tatctcagag ctggtaggac 
tgcggaagag tctacgtgac tcagagatca 
aagcctggcc accctggata ggggtaggtt 
gagtggctca ggcctgggca ggccactgtc 
cctctgcccc tccctcctgc acatgtcaca 
agctgcagat ggggaccagt ggctcccatt 
actcccttca tacaatctag tcagaatagc 
tgtgggaaag ctccccttat ccaagagagt 
gttttgttta gtaaggactt gtggggagga 
gcaagacagc ctgtctgccc ccaggagcca 
ccttggggct ctagtcattc cagtggaaga 
cgtttcctcc ctgaccccag aggagctggc 
gtttatgtgt tagatttata tatatatata 
atataaaata catattacat atatgtaaaa 



ctggggtttg aatactgacc tttgacacaa 60 
cgttggtccc agaaggaaaa taaggaaaat 120 
gttgggcctc aaagaggttt gcctgagcaa 180 
cccaggagca ccctccctgc ccatcgcgtc 240 
ctgaccacat ctgtagacat cttgagttgt 300 
ttcattttag ccattttgtc tcctgcaccc 360 
acttctaggg cacacgttct cagtccaagc 420 
ttaaaggtag tgacttgggt ttttgcgagt 480 
accgtgctaa gccataacca atgaggagaa 540 
gtcctctgct cttctgcagt caggccactg 600 
tgaatgtaac ctgcctggtg acgtgacaac 660 
tctagaaggt tgggatcaat cctgaattta 720 
tatataaaat. atatattaca tacataatat 780 
tacaaaacaa taacctttct ggggtttctc 84 0 
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gcggc.gttg aaatagtccc ccatgtggtc gtc.g.aa.t - ? ».tWC 900 
acgggataag ctccttgacc rctgaggagc aggagcgctc Lotatcttc 1020 

ccccccccgc cttgtttcgt ggcagtgaa. tgccccctgg cacaSSc c.gtgttclc 1080 
cactgatttt ttgaatcat, ttcta, gc ttjjtccw 10 

aaSaaaac cgtggctcag gcctatgtgg actcaggctg eg"-;, 
cgttaagac. gatgcttagc ctgg.gggag £££53 "20 

g> g tg,cttg g« f »=« SS2SS2 actagc.gta gttfgggtct 1380 

SSS. SSSS SSSS ™S ESS SSSS £ 
SSSS SSS SUt i£s£ «. 

caggcSggc gt.tccc.ct ttcctctaa, = £££££ SKggtg. 1«»0 

£5= ESSE ESSE g M; 5333s 3S 
25553 £53 EES. EE SEE? -S 

ssss ess. ssee £ ssss sa 

5555 SEE 53= « ESSE SSSS SS 

aattgtacat atggaataca gagtgatacc ccaaca^gyy tqttgtgaac 2220 

aatcagggca attcgcttat gtattgcccc aaacatttat «"tctttg gttgcg 

attcaaaatc ttctttccta gcttttgggg ^tagaaggt aaattaCagt taacc g g 

caccctgcag tgttgcagaa aaccagaatc cat tcttcct gtccagcttt j^gg^ ^ 

S2JSS f= £ ,ag ..a = a« 2.0 

SSSS SSSS SS2S agccc gaaa t£g,tgac -agctaagg *.0 

SSSS =S== =5S= = SBS 52 

ssss =ss « i «- sss a 

tccccaccga atctcaactt gaattgtatc ccccagaa * tcatgatagt 2940 

cccaggggga ggtaattgaa tcatgggggc cagtttttcc catgctattc tcacg g 

gaataagcct tatgagatct gatgggttta 3 ca ^tt -ccacttttgc ttcttccg 
tttttccgtt gccactgcca tgtaagaagt acctttcacc "ccgccatg O 

ass ssss ssss ssss ssss 

SSSS S-Aj cccaaaggtg „.c £ = 3240 

caagcttcag gggtaaactc cttcctacaa "accgtgcc » ttagagctgc 3360 

SSSS SSSS ESSS S - f ™ ;s! 

333= SSSS =3 EjS — SSSS i5S 

cttcttgtgg ggatcatgat caaacctggg aatttgatgg ^ctaaatc aaaa g 
SSSS ESS. SSSS SSSj SjSS aggg ttagt 3.0 
gtctLU S tctug- 5522 tactctt ESSE 3840 

SiSassSsSs 

ssss sees ssss s Sg ~ :s 

SSSS SSS SSSS SSSS g Sgtag ttgtctaa «0C 
catggctaca aagagctatc taggaggagc cattgaaagc tatggggtgc tgttccatct 
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gtgcatgata cagagctttc taagcataga gccatccaaa gagagtggat tgccgtggga 4320 
gg?gg t ?ctc ca?taggaaa attattcaag catgggctag aaaactgttt g^tagaata 4380 
?L?agaaga aatttaagat gattggacta ggtggtgctg "gccttcca atcttgagat 4440 
tttcaaaact gaatgttatc tcttgggttt tactgtggac attgtggtct gtagaaaata 4500 
atSaatc gtStacac atatttaaaa gatgtgtgta tgaaggagct ggggagacag 4560 
Saggcagg aagtagtttg gatatgttct atttatacag taaaccctct ccactcccca 4620 
tlllllZll "?gc?ctc? gtcagcttct tctgggaggt actgagactg ttccggro. 
agaaaatgga tacatggtgg ggatggtgga gaagaaagag agggtatcac ="agctggc 4740 
catgatatta ttatgcctga gttatgcacc agaataaaga gaagacaaaa agttaggtag 4800 
gtcatgcagt gcttagcact cgatggggca gagtttaatg gatgatgaaa cgaaaaatag 4860 
caagaLagg gtgtgtacgc acaagtacat gtgcggttgt ggctggcgga cacacaggca 4920 
ta??«c??? ?ggaaaag?c caacacttgg ttgactctgt gtgtggcaat tttaggaaga 4980 
agaagaa^tg tcfcccactc tgtggggaaa tagcttagct ttccatttct "ctagaagg 5040 
agtaggaac? ttggaacaat gtcaacaatt agaaagccca gtttagatca ^cagtccc 5100 
aacctggcag agagaggacc cctctcctgg ggtcgattag gggccacatc "ttgtgccc 5160 
ttcctgctca t?ggcatctg aggatgagtg agtctcactc actgaggcat ^atgttgtg 5220 
gttcatctgg ctaatgaggg atcagggaga aagcttcatc tcatttaagg tcttctttcc 5280 
?ggcgtgg?t cacacctgta accccagcta cttgagaagc tgaggtggaa ^ttgcttga 5340 
g^caggaat tagaggctgc agtgagctgt gattgtgcaa ctgcactcta g^tgggtaa 5400 
cagaggagac cttgtctctt aaaaagaaaa aaaaatagtg cttctcatga tgggaattcc 5460 
ag?c??ggag ttgcatgctc tcagagctag aaaagacatt agcggtcaga cttettgtcc 5520 
actccalggt ccttctcaga gtcacagctt taccaccctt aggagggtcc agtcaatgtg 5580 
gagttaaalt gagccatgag ggactttgat ttttgtcctc ccagggctct ^ccaggaca 5640 
cctggcaatt gccaccctgc aagactgccg taggcgagat ggccccgggg atgcccattt 5700 
aacagaagct gccgcaagat ggggccgcct gtggtgtggg ctgacaggca S^gt^g 5760 
agaggcaatg gttgtggctt cagtgactgg aaggaaacgt gttatcttct catttcttgc 5820 
taaggcaagg ?cagcactgg ggtcagggtc aggcagggtt "tgatgtgg ^tgcaggcc 5880 
ctggagggat ggaagccagg ggctttctac agagttgagc tcctccccct ^gcttctct 5940 
gaagc?tagt gctgggggtt tggtatttct aaagcagggt caggagaggg "gctctggg 6000 
gacggtccca gcaaaagcag tgggatgttc tgtgtactca gaacatgaat tgctggtggg 6060 
gtgggcgtgt gacgtggcag agggcaggta ttaagcagtt tttccacctg tcctcctttc 6120 
L?c?tatgt ctttgcccca ctttcctata ggcttgcact tggacttaga ggctgaatct 6180 
aggatatc?c tcctaaaagg accgtccact attggaaagt cgagtgagga gg^^c 6240 
at?tattgaa tgggattttc ccagatgaga ggggctgggt gacagaaagt ggatggaacc 6300 
tggctgaggc ctgccatccc ttggcctggg gatccttgga aggaaaagaa "atccccag 6360 
g5ettc£t cafgacctgg ggattgttct ctgcattgct cctgacttag tggaagtgaa 642 
aggtgtccac ggcttagggt tgcagaaatg actcagagct aagctaccta gattcaaatc 6480 
Sgc?ccaaa gacaatcacc ttccctgcgc ctcagtttcc acccctaaga taggggcaat 6540 
aaLtaccca ctggaggagg ctcttatgag agtgaagtga gtgaggacac aggaaaacca 6600 
t^agcaggg cc?ag?gcgg agcagtaggc atctgctctg atgattgtca ttgcaaaagg 6660 
af?cagtlgg gcactacaat cagcctgtcc tcatttggcc ccaggaacca «acttgcct 6720 
agctgtggga ccctgggtaa gtcactcaga gtgctctgaa atttggcttt gctacaagta 6780 
ggac?gc?cc ctgcScaca gaactgttgt gagggctaaa tgaaataatg tatgcagagc 6840 
ttaacaaacc tggcatgtag taaatactcc ggaaacattt tttttaagtt ccagggtggt 6900 
gt?ta??tg galg?cacc? ctgacctctg aaaaccacag ggattgagga taggaaagca 6 6 
glgctccttt ctgcatccac ccggtcccca cctcaccttc ctgagcacca gg^aggagc 7020 
Jtgaggaatc aataaggcca gaggaggaac cctgcagagc gtggtcagct gggaaggact 7080 
tgggcagtag gagcagaggg ggcaaaggag ggcctgggtt gggggtacgt ggcagcatgc 7140 
c?g?cc?cag cagacacctc ccactgccca tgcttcttgt gggggtgggc cagcccagct 7200 
taggttatc? tggctcattg tccactagtg ttttcctcag atgctccctg ggagctggca 7260 
gtaf tggagg gggtggcaag tggcctcagt cggctcacag ttctaggacc gggcccaggt 7320 
?ttggaag?c «ttgagctc tcccccttcc ctgcttaggc cactggaaga cagaggtctc 7380 
caaagaaaga caaaagctgg ggtctagaca taccccatct gmotctgac "aaaggcct 7440 
ttgccagggt cacctcctgt tggcatcaga gaaggaaaga agtgtgtgtt tgtgtgtttg 7500 
tgtgtgtg?g Cgtctgtctg tttgtctatg tctgcaggtg gacaagtagg S^gggtgtg 7560 
agtggaagtg gaaaggatac tattctgccc atccctcctt gctggccccc cagccagctg 7620 
cKag^cca gagt^gggc agcagagtca accctactgc agctgggggt gttgagcatg 7680 
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^™ a3 c^ £ ?=: -« ? «« — ; £SS VZ 

ttaacccctg caacacctgc tccgcctaca ^cgg ctaccatcca agcctgcccc 7860 

acctgccttt gaagctgtcc <=aagaggcca aggctgtggg ctgccatcca ^ 
attcccagct cctgtgcggc acctcctctg ~ctgcctgg gg tctggagatg 7980 

tagcagcagg acacatggcc «Jttgctct gcttc g g * tcctgacacc 8 040 

gagggggtag tgagagtgtg ^eeeta «wa« gtttccttct gcctggggct 8100 
ctgggctgtg agaggagaag g*£gcctag gcggg gg * ctcgaggga gggccatcct 8160 

ggttgccgcc accgcttccc actgctcctg c ^ctccctg c« g ggg » 8220 

SSSS SSSS " =S SSSS - 
SSSSS SSSS SSSSS SSSS SSU ~ SS 
SSSS SSSS SSSSS SSSS SSSS. : — - 
SSSSS SSSS SSSS SSSSS SS S s - 
3SS2 5552 SSSS ==g S ESS S 

gtcattcctg ggactttcag ctctcaagcc acagaggctt Sjacatctcc aca g gg 

ssss sssss sees S ii S ssss as 

SS SSSSS SSSS | S s-sK ssss s 
SSSS SSSS SSSS SSS L. ss 

SSSS SSSS SSSSS SS =ss SSSS 85 

tggacttggg atggtctttg gg9 a * aa ^ tgatagatcc acaagc aacacagata 9480 
taattgtttt ttaaattatg aaacgttttg tatattcaga agggca g 954Q 
LcaaLcat agatgtagtg "ttgctaat -t-taaga agaagatacc atatgctcac 
tactcaaaaa atagaatact BCtactatat ^atgcacacc ~ ataggttcag 9660 

SSSS SSSS SSSS S S SjU* « 'gg.. m. 
SSSS SSSS SSSS S S 

ssss ssssss SSS! ssss S !? L» J-g. lZa 
SSSS SSSS sssi sss • 

gcacctgggt tgattctgtg tctttgctat cgctgcaatg atctttgttc J iQ200 

agtgcttctc tctttatata taggtatata "tatacttg ctu-ctt 10260 
agctgctaaa atttaatata tacattaaat ^gtattta acattagagt 10320 

tataatatat attaatatgt atttatatat ttaatgtaca tactattaag 10380 

ttagcaagta taaatctagc tgtgaaagaa attagcjata J^c-tat SSSSS 10440 
atagttcaaa agtaattgcg Jtctttgcca ttatttttga aggttagg ga 10500 

tttgcaccaa cctaatacat ^aaggtttcc agga g ggac . tgatga taacatattc 10560 
atctccgagg tctgtgaccg ^"octc gtcectttg WSJ ttttagaaa g 10620 
ttgcttatct gcaccacttc "tcccttgg Jgtgaagctc ™SBS tct 1068 0 

ill ™ ssls Ess ssss H= li 
SEE EE ss lis ssSg %ss as 
ssss ssss ssss ssss ssss ssss ss 
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acgggatcag acgcagcaga caaagctggg = tt = -gagtcaag 11160 

ccagctgctt cctgagaagg "ttcccaaa ^gtgggct "cgttccgt u280 
tccttttcct caagtatgaa Jtccatctct agatgataat ^ ^ caaaaCaatg 11340 
tctgaaaaca caattaattg tataggactc acatg^. ?_!" tntta attatcttgg 11400 
tttLagtgt tattgccaaa aaaagggggg ^aatatct ^atgttg 

tacaggaaca ccaggggcat aagcctat a ^gagc ttatggttgt n520 
ggctggaatg accagggcac ctaaatcctc aattcco tttcccttgg 11580 

?gaggg tt tc tctccacatg taggtgctga 99Ctgaggga ^ctctcat ^tcccttgg 
agggggcgtt gggcaggata gaagcccctg acctggttca J^ctgtgcc tgagg g g 
ctagtgccag tagcatgaat gggttcatgc autgjjcct tacaccctgg U7M 

SSSS 2SS= 2S5SS SC r - r - r ~ 
25== SSS3S S2SS 1 ~ SS 

S5S5 =553 =S£ 3SS SH-j. U-5 «- 

gagactttga ccggaacgtg ccccggatct gtggggcgug <-aa y * „ e eetcctcc 12180 
JtLcttcL tgctatgacc tgtgaaggct gcaaaggctt cttcaggtga |ccctcctcc 12 
caggctctcc ccagtggaaa gggagggaga agaagcaagg tgtttccatg jagggag i23qo 
ttgcattttt cacatctcct tccttacaat ^ccatggaa catgcggcgc J ^ 

aggagcagga gggtcttggt gagtggtatc ttcttttccc ^cccucag » 2420 

c??c?gactc tcttggaaat cgctttcctg ^ttgctgt ^gggtctct fltotttee^ ^ 
tacgcctgta acccacagcc tcctacacca -ccacgtgt -atccttcc l^*^ ^ 
tcctccctgt tgatgatcac agcttcctca cccaagaga yy * cttggaacaa 12600 
cccaagaact tggtttcaga gcttgccttc «*tccaatc "aactgttc ^tgg 
gggaaatggc acctcttgtc ^catcac ^tctgtacc catatcttca -^gg ^ 
gtttgtcctg Stctgaaagc caaccttgga -atccaggc agtgtcag^ ^ 
attcctgttt gatcagggcc agtttcttta " a aca caCtcaaagc caggg tggga 12840 
ttacagatgt gaaaggtgtg ggaaaagcac taaaaaatta gcatttggca 12900 

gcgtgggaaa gggatgaatt = ggaa ctgggaatca tgagaaatta ^ 

SSS5 SEES SSSS ™2 3SS= SS 

=2=£ g=g S5SS S S i SS= SS 

5S5S 3SSS S=3C SSS =25S SS SB 

SSSS 23=2 =252 ~ ~ ™? g SS 

—a 23= =3= i S=3 SB 

2=5= 3=3= 32== 3==S W A**- sss 

=E Eii SiS iSs S sss E 

Si i Sss ssss ss =fa iiii ss 

5=5 gagattctca ccgaaggtca tatcttgtca gtctgcaacc aaagcatttg 14160 

iSS 52 i£H Sis- === = ss 
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accttaaccc actcttagtc caccttgaca agagccctta «tctgttj ^Sftta US! 
gtcacaacca ctgcctgcaa tgectjg^c atgggc ? agg ctggttt t£ct« ^ 
ccctgtcccc agtctacctt acttagatct ttactgcccc g « « gatgaaagag 14760 
gctgctacat tctaaagagc caacatgtct Otcatttgct 

aatgagtggg gttatctatg gattgttcaa gagtaatgtt cagaaacttg JJWJW^ ^ 

actgaagctg tcaagaaaga cagctgcaag 3"ctgaatt ttgcc g g t ttct 149 40 

caaacacaca catgcacaca cacacacaca cacagtcaac c"cattac 99 

gtatttgcaa atctgcccac "gctaaaat ttaccaaaat -atacttgc agcccctttg ^ 

tggtcatttg tgaacatgtg cagagcagtg aaaaattcac atgac gg 

ccagccaggg tcttcacaat ctatttagtg ^acattttt gcctttttt ^ 

tggtgactct gctgtttaaa acagttccca agcgtagtgc ^actgctg 

ctaagtgcaa ggccgtgatg tgcctcacag ^aactatg tgtgttagac aagct g ^ 

aggacaacag tgctgctggc tgtttgatca atgttaataa ^caacca 

gaataagata tctttaaaca gaaaactcac ataagacaag g"atgtgtc ga g g 

s=s =3 iiE i Sss ss= ss 

2533 = i 22SS SSSS S2 

acacagagat gacaggaacc aagtccttgc tctcaagaag cttgcttgac ^ ^ 

tagttattga cagacagcat tgcttgaata "gggtcact »J aagatagtta 15900 

agaccagtaa tccaatccca "tgaccatt tagtatttgg e J| cataatctag 15960 

actaaaccgc tctaggagct agttgttatc atcaaaacg y * atctatgatc 16020 
ctgaagtgtg atgatggtta gaaggttaga gagggatcac agttctattg atct^ ^ 
aggcattaga ggccattgct ggtcaattcc ccccgcaas , rtat . at . ttcc aatataaata 16140 

ssss sss sss sjs sss <Es= a: 

SSS SSSSS SSS SS SS- — 

~ =3 s is S5 sss ssss as: 

gatgagaaac aggtcatcgt ttgcctgctc a ^«g atacagagaa gtgcgttttc 16560 

SSSS SSSS SSS SSS SS S ^™ »«° 
ESS SSSS SSSS SSS SSS SSSS j™. 

SSSo SgSt «2SS ssss ssss "S 

gggaggaaea ac=»«=»39 ?"SSSI SSSS tgalcLcat tcacagatat 16920 

ssss? ssss ssss sss s.««cc. sss j 6 ,;o 

S.SSt j^™ 22SS SSSS SSSS iHSS 

agaa.g.c.g ctgc.aggat agsattttac «"acctttc ™ .cccttga 17160 

SSSS SSSS SS S SSSS SggSa l«J 

SSSS SSS « g .g»=tg== t,»tc==ta g»ggg«"? ESS* "S 

gtccttcau Sccectgc ttoatgctcc tggactttgg <*">E£ SSSS 17.S 
Stctagct tggactgaga »atggta=at tcctgMgag SS?S 17460 

SSSa SSSS SSSS SSS -SS 17 S 0 

SSS SSS SSSS SSSS SSS SoaSoca i,6M 
SSS"? SSSS SSS SSSS SSS SSS iSS 

sss iss ssii SSS SSS SSSS SS 
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acatcttgtg agaactcact cagtatcaca agaacagcaa gggggaaatc tgtccccatg 18000 
a?ccaatca? gLccaccag gcccctcctt cgacacatgg ggattacaat tcgagatggg 18060 
atttgggtgg ggacacagag ccaaaccata tcagtcagat tccttggagt caaacagttc 18120 

18240 
18300 
18360 
18420 
18480 
18540 
18600 

galaHgaaa aacTctgctg cc^gcaggct cccatgctag gcjcccjjj 18660 

agcaggccta agacatggtg tctgcttcag gggtctcaaa ttcttaa ga gatg aaa 8720 



:S3SSS "cca^ttt cag^Tttgct agc^gtgact taaagcaagt tatttaactt 
tcccgtgcct ttttgtgtca cttgtaaaac agggataata tctacccaaa ^tgtcgag 18240 

18360 
18420 
18480 
18540 
18600 
18660 
18720 
18780 
18840 

SSlllZl ££££ , t «ta„ g » tg t gg »»« i.«o 

««t g ccc ; ««;.«««. »»• 



SSSS ~s S££ ,»« 

18420 
18480 
18540 
18600 
18660 
18720 
18780 

Zltlllll ^ttc^ctt tatt^gggt ttcctttgtc caggtcctgt tcccttttcc 18840 



S3S SSKSK cttagttttg aggacagatg gtcctttctt ccttttctct 
accatggaac ttggaaagta taactatgtg atgtgttggc agtggtctct 18420 
tcctaaacag aaggagttaa atatcaggta tgaagaggga agggctgggc caggggctct 18480 
gagagagct? ca?g,cggtc aaaggctggg tagaactggc tggtgctcaa cagaactgga 18540 



Lgtggttgc tgtaactagc acaggggctg tggctctaga catcaggagc tacagcacat ^ 

18720 

agcaggccta agacatggtg u^y"^"* - '^1,.^^ imfln 

.LtSttta aaatctactt tccccctc tc-ctoc ctcccactgc ctctttctjc 8780 



»ta»«t« 1,0*0 
gg.UtttU aatgc.ogc otuutgg ctttttaaa. , g cc«cagt tamtt ""J 
,? g c««t g a a „a gC ~«c .cctactc.. ccc-ttct. .Jtcecc « c tcctccjjj 191.0 



«S«Ut gM t« gtg t gtgtg =»=,= .c g te.cea t tct g c.t« „ t atct 



esse. g ™; 

=5= SS =» 2=3=? 5ESE 1,860 



agtcacagag tatcatatgy a aH v^^^ - 3 => ,1 I I 104,10 

gtggctcatg cctgtaatcc cagcactttg ggaggccaag gtgggtggat catttgaggt 19440 
caggagttcg agaccagtct ggccaacatg gtgaaacccc atctctattg aaaatacaaa 19500 
aaStggcca ggcgtggtgg cacatgcctg taattccagc tactcgggag ^tgaagcaa 19560 
gagaatcgat tgaacctggg agccagaggt tgcagtgagc ccagatcgtg ^tgctgcact 19620 
«agcgtggg tgacagagtg aaattccatc cagaaaaaaa aaaaaaagaa agaaagagag 19680 
aaaagaa^a ajgaaggaag gaaagacaga tagacagaca gatagaaaga gagaaagaga 740 



aaagaaagaa agaddgaaay «««y«— =» - - ~ - *-"*-«^,^o^ a 10090 

aagaaagaaa ccagtcctct gtcatggtca tttaggttcg gtctttggct "tccagaca 19920 
gagctgcagt aaccaccatt gcgcccatgg accgatctac ccacaggata "tacctgga "JJ° 
ag'ggcttta ctgcgttaaa atgtctgtgt gtttaacatg cttcgcattg ccaattgccc 20040 
tccaaaaaaa aaagtctgtg ctcttttcta cagtgctaac catcctttaa tgttttttta 20100 
aacccacctg aggagaaccc cctgatgctg cctctcacat acatgtaggc ccctacatca 20160 
tttgatgtag gtctttttat Ccctttagat ttgctggggt ataattgaca gatagacatg 20220 
gtcLtatt? caggtgcaca actcgatgtt ctgctataca tatacattgt gaaatgatca 20280 
?cataatcaa actagtaagc attcccagca cctcacatag ctttcagatc aggagctctc 20340 
gctagttcct gtatcctgag cagacgctgg aatctctgtg acagtgcagt ggagatggag 20400 
?ccagagggg atagttgacc ctacgcctgg gttatgcaac gtgcgtctct gctggcagag 20460 
accacctact ggagaaaggc ccaactgtcc caggcctgag gccctggccc caggctcttg 20520 
aScttSgt gaggttt??g tctctttctg ttttgataaa ctggtctctg gcatgagaat 20580 
cggtcaatgt LJftctcac ccctggcttt ctagaaactg catctatat age ggtt 20640 



accccacccc tacccut;^uu uv^wwy«.^ww^ . »_ omen 

cagggtccag gctcagagag cagctgaggc aatgggctct catggaaacc tgaagctctt 20760 
gtttctcaaa tccaaaccag ctcacaggca attagtattg ggaggaaggc agggtagggt 20820 
gtagaccttc aggacaaagc acagagecag ggttgggcag tctggctgcc ctgactcctc 20880 
gtgggcagag agtaaatgac agccacacat gtggaagtgc ccttggaagg caggagaaca 20940 
gggaagaaca ggacctctga gecaagagga tctgtggccc agcaaacaga catgttgggc 21000 
?agicacacc ?gaaaggcca gctctgggat ctgagttcca gagagectet gggtctggca 21060 
gttggagctg gggagcaaac tttctatacc ctgaacactg accccacgct ecagagegta 21120 
atgg?g?cc? Stccttttc agtgttctcg ggcttcatat gacaactctt aagcagaagc 21180 
aagggegeca aacttttttt ttacccccag tactttctct tttatttttt atttctagag 21240 
acaggatctc actttgtcac ccacactgaa gtgcagtggc acaatcttgg ttcactgcag 21300 
ccttgacctc accagctcaa gcgatccttc caccttagcc tcccaagtag ctgagaccac 213 60 
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aggcgcatgc caccatgcct ggctaatttt ttttaatctt ttgtagatac agggtttcac 21420 
ca?g?tggcc aggttggtct caaactcctg agcctaagct atctgcccac "cagcctcc 21480 
caaagtgctg ggcttacagg cgtgctcacg ccactgcacc ^gtcccagt ""tctcut 21540 
aattcagctc tgcactattt tctcttccta ttcctttttt tttttttttt "ttttttga 21600 
gatggagtct cgctctgtcc cccaggctga agtgtagtgg cacgatctca g^actgca 21660 
agccccacct cccgggttca cgccattctc ctgcctcagc ctcccgagta ^^gggacta 21720 
caggcgcccg ccaaScgcc cggctaatgt tttgcatttt tagtagagat SMOtttne 21780 
cg?gt?agcc acaatggtct cgatctcctg acctcgcgat ccgcctgtct cggectccca 21840 
aagtgctggg attacaggtg tgagccaccg cgcccggcct tctcttccta "cctagcct 21900 
ca?tcctg?t gtcaggcaaa gtggggctga gtggcaatct ccaaccctcc tgcgtataga 21960 
catctgagat ggagcttcat atttaaagtg acatgagaaa aatgagagaa agatggcgaa 22020 
gcagtggaat Sc'tttcag gcaaccctgc agctgggggg gctgccccca agtgagggtc 22080 
aaaggcaggc tccctggagc ctggggaagg acagacgggg cctctgatag ^cctggggc 22140 
ctcaagaagc tctcagtccc gggcccagtc tggtgagagg ctttggctca catcactgta 22200 
ggtggtggct gggctaggct gacgatgtgc tgtcttcttg gtgcccatgg ccttgcaggc 22260 
??aa?aggaa gagctctgag ccagacaaga cagccagtgg gaggacagag ^gcccctca 22320 
gtgaccagag cgaaatgccc ggttgttgaa aaacaaaaaa aaaaaaaagg aaatgagagt 22380 
ftcttctgaa aLgaaactt ctggtccttg agtaagttta gagaattacg g^ttctga 22440 
ggcctgagca tttgtggtga cggatgaagc ctcaagaacc acaaggttgg tggg^gac 22500 
accaatctca tgtcctggaa catacagatg tccctgtggg gataattgta tctcgtttct 22560 
ggggaaccct aacagttccc aagatgcttc catattctct tgtccctcca gaaaagcagc 22620 
agtaaacaaa tagaggtgaa cggcaaaagg ctttttgttt ctacgaagat ggaaaaaagc 22680 
c?ggcgtata ac?tc«tct tgttagctac tgcagggtta ggactgggcc tgaggcgggc 22740 
tagacttgga gctaaggagc ccctgatagc ctggtgctgc tccacctcct gacaaccctg 22800 
gclctgcagt aggccccttg ggtgatgagg gttgtcacag cagggtacca gagccaaggt 22860 
KLLcL cagcagctgc ttccttgact gttgggtcat tcttggcatt ^gccacctg 22920 
gggctgtttg gggcatcaac ttcactgagc actttaagtt tctggggttg aaaacaatcc 22980 
aggaagctaa aggctaagcc ttagatccct aagacttcca gacctaggag cctgcacttc 23040 
tlgctgaata tcctcacctg taagtttctt aacctcagtg gtcccacgta taaagggagg 23100 
gagttacact gacggtctct tgggccctct gtggatctaa gagtctgggc ctgcctggga 23160 
Sgccagtag agccctactc tggtctcttc tctatcccag gggctgagtc ggtgtggtcc 23220 
ccagctgtcc a?ttgctaga gcaagcttga caattgatga gtgcgattcc cetcucccc 23280 
atgtatgttc tagtgaatgt gaacagtgag tcatgtttta ccaagaatcc taactaatgc 23340 
ctggcccctg agcagatgac gtcagtagct catctccagg aaggaaatgg "gggcctgg 23400 
gctttggctt ggaaggcttg ggcatcttca cactcagcag ttccttggaa gatgctgctg 23460 
clcatgSga Sgtgattc? gccaccatct ttccccatct aactatgtca gaaaagtggg 23520 
gcctactcct gctggggctg ggaggaggac aggactctca ggacatggat gatgaaaagc 23580 
ctctagggag gtgcctcagg gaggtgtcct ttatgcagcc tcccaaagtc "cgtggtgt 23640 
ggctggcagl gggagagaat gttcgaatta ggaaaatgag cccttaaatg tgcacacttg 23700 
?gcacLaca cacacacaca cacaacttac ataggctaca agggtgccac "ttcttttt 23760 
cttttctttc tttttttttt gagacagagt ctcattctgt tgcctaggct agaatgcagt 23820 
ggcacaatct cggctcagtg aaacggccgt ctcccaagtt caagtgattc tcctgcctca 23880 
gcctcccgag tagcggggac tataggcatg tgccaccgtg cccggctaat "ttgtattt 23940 
?tagtagaga tggggtttca ctatgttggt caggctggtc tcaaactcct gacctcatga 24000 
tccacccacc tcgg?ctctc aaagtgctgg gattacaggc ctgagccacc -acccagcc 24060 
tcaagggtgc cacctttcta gctaagaaca cttcagtagt tttctgggtt "ttttgttt 2412.0 
tgtt??gttt tgttttttga gacagggtct tgctctgttg cccaggctgg agtgcagtgg 24180 
catgatcttg gcctactgca acctctacct cctgggttca aacgactctc ctgcctcagc 24240 
tcccagcccc caagtagctg ggactacagg catgcaccat catggccaac Jaatttttgt 24300 
atttttagta gagacggagt tttggcatgt tggccaggct ggtctcaaac tccttacctc 24360 
agatgatccg cccacctcag cctctcaaag tgctaggatt acaggcctga gccactgtgc 24420 
ccagctctag ttttctgttc ctacagagct cctgcttcct cttcctttca aaaaacccaa 24480 
ggcLggcc? caggatttcc acctgcttgt ctggcccctt ctttttctgg gcaggttctg 24540 
ggatgtctag agctatggtt tgggcctttt cttccttcca tgtacacatc tatccctgga 24600 
acaggagcta t?ccagtcac aggtctctag aatctagaag acttcatgct gagactagca 24660 
tcctLcttc tcatagcggc tcattaaatg ttattatgct ggctactctg gaga«tcaa 24720 
tatttaaaaa ggtttcttcg gccaggcaca gtggcttacg cctgtaatcc cagcactttg 24780 
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aaaggccgag gcaggcggat catgaggtca ggagatcgag accacagtga aaccccgtct 24840 
??a??gaaaa ?acaaagaat tagccgggtg cggtggtggg cgcctgtagt -cagctact 24900 
caaaaaoctg aggcaggaga acggcatgaa cccaggaggt ggagcttgca gtgagctgag 24960 
a??gcaaca? IgcJtldg cctgggcgac agagcgagac tccatctcaa aaaaaaaagg 25020 
gtSttJcta gggaaatgca cttttgttat ttcctgttta attttttaaa atgggaaggg 25080 
aaacaqagta ctgtaaaata agtataagag tcggggcgtg gctgtgcgcg atggctcacg 25140 
?ccgSaccc cagcactttg ggaggccaag gcaggcggat catgaggtca g^gatcgag 25200 
accatcctgg ctaacacggt gaaaccccat ttctactaaa aatacaaaaa aaaattagcc 25260 
aggagtgg?g gcgggcgcct gtagtcccag ctactctgga ggctgaggca ggagaatggt 25320 
gSaacSg gaggtggagc ttgcagtgag ctgagtgagc cactgcactc cagcctgggt 25380 
oSqagcaa aaSccgtct caaaaaaaaa aaaaaaaaag agtcggagtg cagtggctca 25440 
2acc?g?aac cccagcactg tgggaggcct aggatagagg attgcttcag -caggagtt 2550 
ccagactagc ctgggcaaca tagtgagacc ccatttttac aaaaaaatca aaaaattagc 25560 
caggcatggt gglatgcacc tgtaatccca gctatactgg aggctgaagc aggaggatta 25620 
c?taaaccca ggaggtccag cctgcagtga gctgagatca tgccactgca ttccagcctg 25680 
ggclacaaag JLSccctg tccccccaaa agaaacaaaa attaaaagaa aaaaggtaag 25740 
Jacaagcca? gattggagct gggcaggcaa tgaaaggaga agtaggaatc ^"ggtgcc 258 
cagcctagag gtgagagtga ctggcagctg gggtgggcct catgtcttct g"ggagaaa 25860 
Jggagaccag ggggcccaga agacaggtct ccgtgatgac agggtgagga g^^gtt 25920 
caataaccca gggcagggtg tgtgctctct cggcaggcga agcatgaagc ggaaggcact 25980 
aScacctgc c^cttcaacg gggactgccg catcaccaag gacaaccgac gccactgcca 26040 
ggcctgccgg ctcaaacgct gtgtggacat cggcatgatg aaggagtgtg agtgtccagg 26100 
qgctgggcag ggtttgggcc tgaagtggag tcagggaaag gccttggcca ctctcctgca 26160 
agtSgggS gaggg???gc ctgcccttcc tctgtagctg ccagcatctg g^cagggc 26220 
clcagtggga ccagcagctg gtgacagggc agctggaagt ccagggtcag atgcactcag 26280 
cggccc?g?g cacctcttga ggatctgtgt gttggtgtca gaggccctgg aagggtccct 26340 
ccaaaqtggg gcctgagagg aaggagaggc cggacactgc cttcaagagt cccttctact 26400 
cccgggtcag ggtc?tfccc caggatgtca ttetttttte acagctccct 0't»tcgga 26460 
cctaaaggga agaatgaggt tcaaggaccc ccaggttcta tgggcttggg aagagagggc 26520 
caggaagggc aggagtgatg gggagaatta gtattcagag catagttggc 26580 
a?ccacg??c tg?cccaccc cagcctccca gcctctctgg cgccttgagc agatctgagg 26640 
gcttgtgcca gggagagacc aggaggaaag agtctgccag gggaagcact ggg"ctagg 26700 
acgacectct gaatccagat ggagaaagag gagtgattct ataggacttc ^gtccctct 26760 

2=23 2= =S£2 SSKS SS 2= 
SSSS SSS 255=5 35S SS SS5S 
~ t =55 £53 SSK = 

tggctatggg accgtctgga gtggttgggg atggggagag gtcaggtaac aggaagatgt 27180 
g?cagggaca gaggataagt cacagaacag ggcttagagg atagcaaatt tctccgttaa 27240 
fgggaaaaaa atStctgtt gttgggacac agaggcagag ctgaggccct gaccctgggc 27300 
t?cctctttg ggccttgacc taggcttctc ttctgtgggt catgactcct ccctcctgat 27360 
ctgacggcS SccagcLac actggcagcc ctgaaaggtg tttccagggc tgtggtttct 27420 
ccLaccatc acagggtgca ggcctgggca cgctggtcgc tcctacccta gt«ctgcca 27480 
cgccctggct cctgtgttta tcctggagag aataagaagt ggaggctgga agcccgggtg 27540 
ccttaagagg cttcacacac attctcagtg ggccctgctc agggtgaggc g"agggtgg 27600 
gcaccaacaa ggtgtgctca gcacagtccc atctccgcag agaagacagc ctctgcaaag 27660 
Sgggagtcc ggt?tctaaa gctccagcta accaagactg gcacgaggtt -actgcagt 27720 
gg??cg?aag gcactgccac aggagttccc ctcaggacta agctcactga tgcccaagag 27780 
gcccc?ctc? Lcctcagga ggaagaggat gtcttactga cttaaaatag aaagaacatc 27840 
?gagactcag agaggtaaag acctcaggtc tggggtcaga aagcaagttg 9tf»cea«e 27 00 
tgggactaga atcagacttc atgtcccctc ctacctgcct cctggtcccc faaacagcg 27960 
c?gcatccat ggtgaagagc agcaccagcc tggggtaaat cagggggccc tgcccaggag 28020 
caccctacca cgtggtggga acccagcagc ccagaagcga tgtccacccc atccctcagc 28080 
cacgcccacc ccagcc?aat tctctcctgt ggagtcctgt gtccccatcc tgctgtatgc 28 40 
ccaaggtagc ttctcgccac accaccctcc tcatcccagt gcagggagca gtactcagtt 28200 



55 



WO 00/71703 PCT/IBOO/01252 



ctagatgggc tggtggagcg gggatccagt taaaatagaa acgtcctgat f «tttact 28260 
ttcctgaagg gaagactgtc caggaagaga "ttcccagc ctcaggtt g tct 28380 

ggaggcctca ccagtgtgaa gtcccccggc ctcagaaccc tgggag g » 28440 
?atc?gg g ct gggttttgtc cccaaggcat agcatcccag agacaattga ^gtc ^ 
atttgtaaaa ccacaggaag aaagctaaaa gcccacjgctc «gccgc g « 28560 
tgggccttcc atagaagagg cacaggaagg g-aggatga ^cagaaac 28620 
gaccaactac tgtgtgtcag atagcacatc -gc^tgc attttct ^ 28680 
caacactccc taaatacgta aatactttta """caat g g ya tctaatct ag 28740 
attaaaatat catggctctc agctaataag atgatggcat «gcatt« 28800 
gtctttctgc ttccaaaggg caggcttgtg racca«ccc jaggcagcct 9 9 2{J860 
cagtgggtcg gagctcactc cattgtgcat "ccaggcac tttcacatgc 28920 
ggattgaaga gagcttggtc «accaaaga ^cattttet * tgcttatact 28980 

actttatacc ctgggaaccc aagaaatttt ataactgagt tct a ttacagatgt 29040 

attacctgtc ctgcacagaa ccacacattg ^aacttg tttgjtgt^ caataaaCgt 29100 
atgtcttttc tccctggtgt tagtaaagta "tggcacac ag gg g ac 2 9160 

gtggaatcaa tgaatattag ctcctcatta tgcttctttc Jctccg 29220 
gtctatagat cagtaagatt ctcccaaacc ^atcatgtc gtgccgttc 99 2928Q 
attttatgtc ctcttcctgt ggttgttctt agcccatcct ^atcttg aa 0 2934Q 
aaattgttta tgttgcagat cttggcttcg "aaggagag aacatgtctt JJJJ^ 29400 
aacttgcgca aaattatttc acactcagca ^agcttaa ^aag 29460 
ctgagcagcc atgtaggttt ^caaagtcc acatgccaaa aggtC aatgg 29520 

tgatcaccag acagcccaac actctttcag aacctgtc ttcaatccat 29580 

cttcatatat catatagtgt cttcctatat ^tagtaatg acatct^ gg 29fi40 
tgaaaaaatg ataa g aaatt tcccatgaaa "aacaagat "ttaaaca 291QQ 
aaatcacagt gcatttgcat atgtgaaaga ctttagactt attcagtcct ^ 
tgccttgcag aaggctcatg gattgggcct gtgtgaaact 99«g g aatc 298 20 

cctctgttac ctccatagaa ^ £££££ agSggSat JScSgctt 29880 
atgttatagg gttaaacttg aactttcttt 9tctctctaa ag 99* ctgtC aaaac 29940 
tgtgacttaa ttttattttc acactcttca gatggattgg aacacaat^ 9^^ 3oooo 
tccatggctg aaagccaaag tccgcttata a = ca 9^9 Z t gtttcaccac 30060 

gtggttatga ccttccactc ^aaccaga ^cccaggt ctaaatgctg J*^^ 30120 
tgttagctgt gtgactttga gaaaggtaga aagcctctcc 999 taaat atatg 30180 

gctaaatggg aataacaaca gcacctgcct taaagggttg tcatgagggc 3()240 
agttaatata caaaaggctc tcagaatagt 9«"ataga tagaaaaact cttt g g 
cftccagcat tacgaatatt ttctttttat tacatcaaac "9atcacca gaact g 3o3go 
ctcccaagag atcagaagta agtcttaagg 9ggagaaagg = a ~«£«* gagg g 3Q42o 
ccaataagaa gacaacgcat agtttaacag ggaggtggac actggaagca agaa g g 
cccaagaact ccaaagccca gcacgccaag ccatgcaatg ^gcagac agcctc^g ^ 
aactctgagg ctgtaacctt gtcctgcaat 9"cagtaat tattcagaac ■ 3060Q 
aatcatcagg gaaaggttat atgacgttaa aagtgttccg "acaaggtt tt g y 3og6o 
aaaatctttc cataacaatt gtttcaataa aagaggtcag ctttctcagc tct gg g 
gccaggtgcc attcactaca "gcaggaga -agcagcac tagagtactc ^ ^ 
cctgaaccag gaaaatgatt tgcacacagt tggtgtaatc tgtgtgg g 30840 
ttggtgtcag actattgagc agacaccacg 9ccaggtagc ^ccggtc 9 3ogoo 
gg^gaaata taagaattgt -gacaaagg -gggcatgg ^gctcacgc 30g6() 
agcactttgg gaggccaagg cgggcagatc a ^«9aggtc gs « ggcatggtgg 31020 

gccaacatgg tgaaacccca tctctactaa aaatacaaaa aaattggcca gg gg gg 3io8Q 

SSSS 55S5 =» 5 Sss s=ss sas 

SSSSE S=S ~; SE 5SSS =S=» 
525SS SS352 S5S S . — ™^ ?SS 
SSSS CSS SSSS =S22 S ~: sss 
3SES S""S ssss srs ssss „S« g „ 3162 o 
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ggagagaaaa cccagctgga cgggcaccta gcacaactgg -atgcaggg ^ ? agcatga 31680 
gcaggtcatg ttcccaggcc agcagcaatg ccagcatgcc cagaacagag 

gaagcactaa gacatgaagt ctgaaagtta gpWC ™%££* Sggaa 860 
catcagtagg ggccgagaaa agtatctggg gtggctggca 31920 

agttagcaaa gtccagtcag gccgagctac gtgcctgtag acaccatggt acctaa?ctt 31980 
gL,caggtc tccctaactc tggtccccag ^gagcagga -gacaagac acctaatctt ^ 
gggctcccca agcgagggct tacccccatt gccttccctg aatgctccct 9= 
??cccaccct gcctgacctg gtagggtctg tgcagacacc ""gtggga ^agagttgg 
cagctgtttg ggcaggtgag tcagtcacct ff4£ ^ctglg gca?tggc?g 32220 
agggaagcac catctcttgc agtagcgctc gctttcctgc catgcctgcg gc 99 a 
tSSctLct cccagcatag gctcttcctc accccacagc aac ct etc gteetcccce ^ 
tacctgaggg cctgggccaa tggacctttc tcaaagcccg accctggcag 32400 

tctggttcct ttetetgete ttgtgaaact ccccagttct ^gggcagat |«ctggcag ^ 
cagcagcacc aagcaagtag ctacaggcca aaggccctgg tgcccactcc g J ^ 
actcagcaag ccacagccag gaggtctgtt tgcccagccg ccgcgccagg 32580 

5SSSS =SS= 5== M £ iS SSS SS 
SS=S =5S SS I ™ g= g a £S 
SSSSS SSSoS SS2 StcJoS. Lctcgttc 

accc?ga?at cttcttcagg atcatggaac atcagggtag S^agagaag «M 32940 
tttagtgagc atetgetctg ggecaggcat gcatccagtt ctcaaatcag "jatccttt 3300 
gaggcaggL ttattacttc ccccacctgc atgtcaacac -acagacac -acacacac 33^ 
actttatgga ggaaggtaca agaaaggaac cttggaagaa ^taca^gg 33180 
cattttacaa acaaaagaac aaaagcccag agagtttgee ^aaggtccca * 24Q 

ttgagaaccc cgactcccta aageccagat catcccccct ctcaaatcct ctttttcttc 

sssss 5ssss ssss ii i £3 ssss ss 

S= SS35 g ~ 55S5S ^S" 
S5SS 3=5= SSS2 SgK = £ ™ »s 

SSSS 5255 =225 SES SSi- 

fcaaccccL altgcgggtc >W««c. <»»tccctt £S3£5 30 

atgacggtgg aggg.g=cat eettcc.ggc <*•»««•» «U™US clggacttca 34020 
gggactcctc ctcctcctgc tcagatcact gtatcacctc ttcaggtaag =«W „„„ 

gSctccac. gagtaaggg. gegggggeg. gl"la gca 3U40 

SS 235S SSSS SS5S= s==g «S 

SUSS SSSS UUStSg So|g,aa,g egaaegtgot ,4300 

gStcct.ttg aggoccaoct tccacotga, "coggggao «««™« «SS 3«00 
tgtcccotcc ageccagotg ™«"^ ^«tgtg= ogUtac.at 34560 

tttttttttt taaaaaaaac acatatgtat atttagaaaa g«« a a * eatecaa 34 620 
ctgatgactt gctttttttt atatggcatt gtttttccat accagttagt acgcatccag 3462 
aatataattt ttaagggctg catagtattc tggaatacaa taatgtacct aatcccctac 34b« 
cattggatat ctggattatt tctcagcatt ttaataagaa aacagtatac "gtagccaa 34740 
atatKacac ttatcggaaa ttttccctta caatgaattc «ggaagtgt Qactactggt 348 
caaagagtac acacaattat ttgactaatg tcaaatagct ttctagagta "ttcagtaa j 
tgtg Ia etc ctttagcacc ccagccccca tjjgjtg ctjjtt^t jejtctttjt 34920 

SS25 Wattage EggttgLc Jttttttec atgacttgat 3S040 
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35100 
35160 
35220 



36240 
36300 
36360 
36420 
36480 



aaateccaaa ttctttcttg attgagatcc ataggaacag cacacagtct gcttgaggaa 
g^tcatSc tctgagtgtc tcwtctt tgattttact gccttatgct gctgaaagag 

5=S SS5S =2= =SK SSS ™ 

£s= sds ssss ssss ssss ss: 

S 2SSS ssss = s=s ™ 

atctctgggg aacagagtca gagtcctaga ctgagctaca agaagggttg gagatcactc 35580 
ItccacSS tctttttttt attttttatt tttttaaacg gcatcttgct ctgtcacgca 35640 
ggctggagtg cagtgg=gcg atctcggctc actgcaacct ccgcctccta ^tcaagcg 5700 
a?tc?cc?g? ctcaacclcc caagtagctg ggattacagg caccagacac cacgcccggc 35760 
?aatttat?t atwatttat ttatttattt atttttattt tttttccaga cagattctcg 35820 
ctctgatgcc caggctggag tgcagtggca ctatcttggc tcactataac ctccgcctcc 35880 
tlllltllll taattctcct gcctcagcct cctaagtagc tgggattaca ggtgtgggcc 35940 
accaagcctg gcSattttt ataattttag tagagacggg gt.ttcaccac gttggccagg 36000 
"gcScga ?cacctgacc tcgtgatcca accaccttgg tctcccaaag tgctgggatt 36060 
acaggcatga gccatcgcgc cctgccctaa tttttttatt tttagtagag acggagtttc 36120 
accatgttgg ccaggcttgt ctcaaactcc tgacctcaag tgatccaccc acctcagcct 36180 
?ccaaagtg? tgggattacg ggcatgagcc acagcagcca gcctccattg cttctttu. 
atagagat?c agaccctacc ctagacctgc gaaatcagaa tctctggcgt ^cccagaa 
atc?gtattt agaaagtgca gcctgtcttg cgttactctg caggccagca ^tggagagct 
agtccatecc cgcactttct ggatgatggt gtggaagccc agagaggtcc ^tggccagc 
caggatccct tccaggtgtt ggagccagca tgtcagagcc aggcctagaa ctcccagctc 
actactgtgt tcactccagc tggcttgact ggaatcctca tattatctct ttaaattcaa 36540 
cga?atga?t crtccacacc ccaactctga gagcagaatg aagtgataga gagaagggct 36600 
?ggcca?Sa gacttgtgaa acagtctagg aatcctggag agagataggt ttactggcat 36660 
2Itgaccct ggcatccttc accaaaatgt acatttaaag accatttcct ggctgggcac 36720 
agtggcacat gcctatccca acactttgag agactgaggt aggaggattg cttcagccca 36780 
ggagttccag accagcctga tcaacatagt gagacctctt ctctacaaaa aaaaaaaatt 36840 
a?aaattagc caggtgtggt tgcacatgcc tgtagtccca cctactaggg aggctgaggc 36900 
aggaJaaSa ct?gagccca ggaggtcaag gctacagtga tccatgattt caccactgca 36960 
ctccagcctg ggcaacagag caagaccctg tctcaaaaaa gaaaaaaata aagaccattt 37020 
cctaaScata clgatacat? tttgccaaaa tatataagta taaggagttc tactggagaa 37080 
gggatcctcc ttLtcaatt cattcatata aatttcattc atttattcct atgtttcatt 37140 
g??ttaacac tagtactgta tataatactt atatttaaat actcatgcag tgttaatttt 37200 
Sttttcttt tt?gagacgg tttcgctctt ttcacctagg ctggagtgca atggcgcgat 37260 
ctcagctcac tgcaacctcc gccttccagg ttcaagcaat tctcctgctt cagcctccca 37320 
agtagctgga actacaggag cgtgccacca tgcctggcta attttttgta "ttttttga 37380 
gacagag?tt ccctcttgtt gcccaggccg gagtacaatg acgcgatctc aacttactgc 
Lcc?c?gcc tcctgggttc aagcaattct cctgcctcag cctcctgagt agcagaaatt 
acaggcacgc accaccacgc ctggctagtt ttgtattttt agtagtagag "ggggtttc 
acca?cttgg ccaggctggt cttgaactac tgacctcagg 'gatctgcca gcctcagctt 
cccaaaatac tgggattaca ggcatgaacc accacgcccg gccaatattc tttttttttt 
tttJtXat tgaggcagag fctcgctctg tcgcctaggc tggagtgcag tggcatgatc 37740 
tcggctcact gcaagctccg cctcccgggt tcacgccact ctcctgcctc agtctcccga 37800 
gtagctggga tgacaggcgc ccgccactac gcccggctaa tttttttgta "tttagtag 37860 
agacaggg?t tcaccgtgtt agccaggatg gtcttgatct cctgacctcg tgatccgcct 37920 
g?ctcggcct cccaaagtgc tgggattaca ggcatgagcc actgccggcc aatattctta 37980 
aaacaataga gtattgacac atttaataga tgtgttggga aatggctata "tatgtata 38040 
?ttgtatc?t cattcttccc caaagttcat ttggtatatt gccataaaat acataaacaa 38100 
tatggttgag aaagagaagt aaatcaatct caagcaatgt tattgtcttt caagtagcag 38160 
caaSgctgt atttacggca gaaggggcaa aatgcttcct agatactaat gctcagattc 3822.0 
agtgc?ggaa tatggggagc tggaaaatga gttaacattg ccggctctgg atggaaacag 38280 
a?tatgaggt gccatatatt ggtgtatggc cctcttagct gtgtagaaaa gccatgagtt 38340 
attgccgaaa ttaatgcctt gccagtgaga tgatggtcat tcacagagct aaacccagaa 38400 
ctSccagtt tgtttctgcc ctgagaaaac tggctctgtg ttattttatg cctctcacca 38460 



37440 
37500 
37560 
37620 
37680 
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acccaaataa cagaaatttt tcgatgctct tcccctggaa ttaatgtgaa aatggtgaag 38520 
aagagaaaac tggcagacag tgctgagaca ctcctactgc attgcacatt "ggttgtag 38580 
tgataggagc gagggcccct ctggcaggca ggcaagcagg agcaagcgac agat ttgtg 8640 

2SSS EES SS2S SSSS SKS* Z** U j™ 

aactccaca? atLcaaagt cttgttttgt gtaaacagct agggaaaaaa cacagjagca 8 20 
ctcggcttcc atcctcatgt caggcagcag tccttgtcta cacaggcttc ^ccttcccc jb 
gctclagtgg ggagtaggac agagggcccc cacggccctt tccagataca ^gattccag 38940 
gttcaglgl? fccLtggtg gctgagattg catacacggg aaagctgccc taaaaagaaa 3 000 
gttactcatt aaatcggatt actccaatgc tgcccccttc actaaggaac "cagcctcc 3» 
Ltttctccc atgctcaagg cccctatcca ttgccctccc acatgtaccc gacacaaat 3912 
agcactactc tcagtttctc ttcccgaggt taagttgaag tctgccctct tcctttcaCc 
algttctcct ctgtccccta gtctgtcctt gcaactcatg gctaaagtga OTtacatatg 39240 
gcaggtacag gagctgccca gccattgatg caaaatgggt taaactgatc ctgaacatgc 39300 
tagggttggc ttctctgtct tcagtatgac ttgagaagtc ccagagcaga aggtatgcca 39360 
2gaaaa?gg agcaggcctt gctaagagag cttgcaggga cactggtatg ^cgctctct 39420 
gtgactgga? agag|?gatg ctgagcctgg actggagccc aaacctaggc tccaactggg 39480 
LcagggJgg gccagcccag tagctctctg S«ctgctgc "tec-act taggggttct 540 
attgttccaa gacatagaag aacagtggct gcatccctgg tggctttgat c"9"gc 
gcaggcaggg gcggagggtg tggggaaggc aggatgagac ttctgtgtgg ^gtgtgggg 39660 
gcaSggSg ag?ctccagt gggggcatga gaecaaegtg ^agggct ^tgggctg 720 
ttcttggtgt gaactgtgct acagtgtggc cttggcctgc tctctcctcc catctctcct J9/»u 
cccttagcct ctcagtctca ccccacaaat ctccctccct ^tggcactg caaatgaaat 39840 
gcatggagga ggtggcatca gcagcagcat etaaatggee aagagcagee "agatctga 3990 
g^cSggga S-caggct tcactgacaa ^aaagtaca caagagacca ggccacataa 960 
gctgcagccc tgccctcttc tgctaaatgc cttcaccttc attgccaccc ccatac y 
aaaaaaaccc tgggggttat catgcttcct tcgtgctgtg ccctttctcc acattcattt 40080 
SSt Sacaaata gct?tcttac ataaactgtg aggg-aaaa gtjttgaga JJJJJ 
aaacaatccc tggcatccag ggatttggtg tctgatgaaa gagatagaca tgtaaacaat 40^uo 
SStgSagg agltaagag? ?ctgctacaa gcctgctgga ggtaccgtgg gaatgcggga 40260 
ggggagggga ggggceggge tctgcctgtg ggggtgggaa agacgaaaca gcaacacaat 40320 
ScagJcaca ????gggtgc ecagaagegg ctgcaggcgt ? aagacagag gagggtgtaa 40380 
atgtcacaca ggtgagggag ggggaacgga gctgtgctgg tgectatcat ^ggaacaa 40440 
gctetcttat ggcttcccct gtaactccac ctctactccc accacgccac catccctggt 40suu 
SSotgtg Sctgfttt agaaaggece tgtatttcca ggctgtgggc agtcatt gg 60 
ggtcgttttg ggtttgtgtt cctagcagca ggatgtctgg atcacaaaag cagtgau 
actaaaacc? Sctggcctg catccatgga agatgtgttc actgctggcc atctgtttga 40680 
otoaaacact gaacaaaagg ctatgtataa agttattcct cccagaatta cctatgatag 4U/«u 
SSSS aagcaatcaa aatgttcaaa aatagataaa tggaagactg jctcaataac 40800 
ttagagtata ctgttatgat gtaacatcat gcaaccctct aagaactggg ^aaataatt 4086 

S2S2 3SK S3S SESK 2SS£ - r 

ggtgccaggc acg^ggctc acacctataa tcccagaact ttgggaggcc aaggtgggca 41040 
ggactcaSt gaggtcagga ttcaagagca gcctggccaa -tggtgaaa -ccatatct 1100 
actaaaaata gaaaaattag ccaggtgtgg tggcacatgc etgtagtccc ^"ctccg «i 
caggctgaga caggagaatt gcctgaaccc gggaggcaga Mtttcagtg agecgagatt 41220 
gcaccactgc actccagcct gggtgacaga gcaagactgt ctcaaaaaaa ^"aaaat 41280 
aaataaataa gaaaaaaaga taggaagaaa atacgecaaa atgtgaagtg ^ttatgag 41340 
caaatttaat ttgtttttac atttttatgt attttccaaa Qatttgataa tgagtatgtt 41400 
ttacttatat aatgagtcaa aacaaaaatg gggatggtgt tcatttttgt gttttaaatg 4i«ou 
Sgattgagc aSagagaa aagtgacaag gatggtgaga tgttagacat tgtgtcatta 4 20 
gactatctga aggaggacac ggcagttttc ctttttaaaa aactccatta 9«atggttc 41580 
aaaggaagtc ccatggctag tggagaagtc tggttctggg tttattgagc acaaaactgc 4ib4 
aaaccacLa tgagtgtact atcacgtgga ttgtagctca atagaagagg tcattaatct 41700 
SoSctaac aacLcatgg ctgtgtccag aggecctgag ctccctgacc ctaggagagt 41760 
cctacaaagg ttatgtagga gccatctcta agagttccta agaggggece tccaactcta 41820 
gca?g??g?g St?tt??c aatacagatc etttgetgge catcctgatc atgeaagect 41880 
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t ctca tCt cc caccatctat cacccattga tacaacactc tcatcagtta atatcagctt 41940 
cccatcttta tatataaaca tgcagccatt gacggggtga ca 9 c « a "t foSoacttg 42060 

ctcaar.ggtc agtgtgtggg caacagtaag gtgattaaga 99*00*0 g » 2300 
aacttacaaa caagagtaga aaacaagtgg ccgggtgcag tggctcacgc C J£* Z 

SSSS S=5 S5SS J2== - SS 

SSSS SS= S=E I S= 323= SSS 
SSS: 3= == i | SSSS SSSS SE 

tgacatggcc ctaactgtgc taaagagtca g^aggtgcgg Jjctccagtg g | 
tggattcagg accagaaaaa caaaatggag aattagaagg ^attcctgg ccggag g 
ag?atgctga aaggcgtggt gatggctggg tgcagtggct "cacctgta ^cctgg^tc 4 
t?tgagaggc caagatgaga ^tcacttg -gSSE agcJaggcgt acaSgtaa 42960 

actaataaaa gaaattagct gagcatggtg «cgcatgctt ^agtcttag ^attcgg 

SSSS SSSS »= SSSJ 2 a-Sgg- gs 

cagtgagaac acacagcatc tgaatgtgga gtggcatgat J^gctagaa tggaagg g 
gaataagacc acgggcccga gagacatcct •sa9*"*W "™"°S tSagaS 43380 

ssss sssss sssa sssss ' ssss «s 

ctcSgtttcc tgtgccccat agctctggct gcttggtctc tgagtttttc "gtcttagt 441 

SSSS SSSS SSSS SSSS SSSS » jgj 

Sgttggtg ccc.gc.ggt gtatacctgt c-.gc.ct. SSSSS SSSS "340 
SSSS SSSga SSSS SSSS SS SccaaS 4440. 

SSSS SSSS SSSS SSSSS S S S c . jg. 

ssss ssss ssss ssss s ss sag «« s 
ssis Ess si s=s ssss ssss ss 
Ess ssss sssss =|i ii-Is Ess E 

tttgcagagc ccctgtggtg tgtggacgct gaggtgcccc tca ^9^^ acaaoattcc 45060 
ttgcagagtg tgcaggcgat tcgtaggggg ^ttctgagg ^ S£££ 45120 
JESS KES SffSS -aaaac, 4 gcctga 45130 

gagatggttc tgcctatata gtttacctga ttgattttgg ^9«^gtg ^gaccct 45240 
?gacctcttc cgctggttag aggtgagaag agggagaaaa ggccgaagag gaagttattg 
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tgaccttggg gacatgatgt cggtgatgag gtccaaagag gggcggccct gcctcagcct 45360 
g?gctag?gg Ltgtgccca gggatgcttt cctggactgg aggctcaagg aatggagatg 45420 
ggctcc?c?a cccctgccca gccagccttc tctcattcat tcatccactt agcaacaatt 45480 
?attgagcac ctattaggta ccaggcacta tgctaggtac tggggttcag cagcaaatjg 54 
gacacaggct cctctcccat gaagcttagg aggaaacatt aaacaaatgt tatttaatta 45600 
?taattccta acaaggcaag agttttaaaa ataaagtaag tgatgctaca gaagggtaga 45660 
atagaaggag ggaagctgac gtggtctggg ctacagaggt agagtgttgc caggaatggc 45720 
cStggagg aagaLtttt aagctgttat ccaaaggatc agtaagagtc tggcaaagat 45780 
agcagagcag agJtccaagc agagggagca cagatgtgaa ggctggtggc cagagagcat 45840 
ggcgL?cgg gacgctgagg gatggacaga gcatggacag ggagcaaggc <=aggcaggga '"DO 
cagggccagg tgcgcccatg gaaggaccta ggtctggatc ctaaatgcac ggagaagtca 45960 
ctaaaaaact ttgaggccag gcagtggtat caccggtcag cagtcataga ggggtggcct 46020 
aggggg?gct gcSSgag? gtc?gtgtgg gtggggggtg gtgggattga gcagtgaggg 4608 
g?cSgc?ga gagctcctgt gccttcttct ctatccccgt gcccacagat -fcctgggg 46140 
?gcaggacgc cgcgctgatt gaggccatcc aggaccgcct gtccaacaca ctgcagacgt 46200 
a?at??gc?g ccgccacccg ■ cccccgggca gccacctgct ctatgccaag atgatccaga 46260. 
agctag?cga cctgcgcagc ctcaatgagg agcactccaa gcagtaccgc tgcctctcct 46320 
t?cag?ctga gtgLgcatg aagctaacgc cccttgtgct cgaagtgttt ggcaatgaga 46380 
tctcctgact Lgacagcct gtggcggtgc ctgggtgggg ctgctcctcc agggccacgt 46440 
gccaggScg gggctggcgg ctactcagca gccctcctca ccccgtctgg gg"cagccc 46500 
Itcctctacc acctccccta tccacccagc ccattctctc tcctgtccaa cctaacccct 46560 
ttSgcggg cttttccccg gtcccttgag acctcagcca tgaggagttg ctfftttgttt 46620 
gacaaagaaa cccaagtggg ggcagagggc agaggctgga ggcagggcct tgcccagaga 46680 
JgcctcLcc gctgcctaag tggctgctga ctgatgttga gggaacagac aggagaaatg 46740 
catccattcc tcagggacag agacacctgc acctcccccc actgcaggcc ccgcttgtcc 46800 
agcgcStagt gggg?Stcc? t?tcctgcct actcacgata aataatcggc ccacagctcc 46860 
cac?ccaccc S??cagtge ccaccaacat cccattgccc tggttatatt ctcacgggca 46 920 
ataactataa tgaggtgggt tttcttccca tcactggagc accaggcacg aacccacctg 4698U 
?tgagagS caaggaggaa aaacagacaa aaacagcctc acagaagaat atgacagctg 47040 
tclc?g?cac caagctcaca gttcctcgcc ctgggtctaa ggggttggtt gaggtggaag 47100 
ccctcfttcc acggatccat gtagcaggac tgaattgtcc ccagtttgca g*aaagcacc 47160 
tgccgacctc gtcctccccc tgccagtgcc ttacctcctg cccaggagag ccagccctcc 47220 
ctgtcctcct cggatcaccg agagtagccg agagcctgct cccccacccc ^ccccaggg 47280 
gagagggtct ggagaagcag tgagccgcat cttctccatc tggcagggtg ggatggagga 47340 
gaag2?ttt Sgaccccag cggctgagtc atgatctccc tgccgcctca atgtggttgc 47400 
aaggccgctg tt?acccaca gggctaagag ctagcgctgc cgcaccccag agtgtgggaa 47460 
gggagagcgg ggcagtctcg ggtggctagt cagagagagt gtttgggggt tccgtgatgt 47520 
agggLIgg? gccttcttat tctcactcca ccacccaaaa gtcaaaaggt gcctgtgagg 47580 
caggggcgga gtgatacaac ttcaagtgca tgctctctgc agccagccca g^cagctgg 47640 
tgggaagcgt ?tgtccgttt actccaaggt ggggtctttg tgagagtgag ctgtaggtgt 47700 
g?ggga2cgg taLgaaagg cgttcttcga ggtggatcac agaggcttct tcagatcagt 47760 
gcttgagttt ggggaatgcg gccgcattcc ctgagtcacc aggaatgtta aagtcagtgg 47820 
gaacgtgact gccccaactc ctggaagctg tgtccttgca cctgcatccg tagttccctg 47880 
aaaacccaga gaggaatcag acttcacact gcaagagcct tggtgtccac ctggccccat 47940 
gt??ctcaga aSSttcagg tggaaaaaca tctgaaagcc acgttcctta ctgcagaata 48000 
gcatatatat cgcttaatct taaatttatt agatatgagt tgttttcaga ctcagactcc 48060 
atttgtatta tagtctaata tacagggtag caggtaccac tgatttggag atatttatgg 48120 
ggggagaact tacattgtga aacttctgta cattaattat tattgctgtt gttattttac 48180 
aagggtctag ggagagaccc ttgtttgatt ttagctgcag aacgtattgg tccagcttgc 48240 
?c??cagtgg gagaaaacac ttgtaagttg ctaaacgagt caatcccctc attcaggaaa 48300 
actgacagag gagggcgtga ctcacccaag catatataac tagctagaag tgggccagga 48360 
^aggcccgg? gcgg?ggctc acgcctgtaa tcccagcagt ttgggaggtc raWS 8420 
gatcacctga ggtcgggagt tcgagaccaa cctgaccaac atggagaaac <=ctgtctcta 48480 
ttaaaaatac aaaaaaaaaa aaaaaaaaaa tagccgggca tggtggcgca agcctgtaat 48540 
cccagctact caggaggctg aggcagaaga attgaaccca ggaggtggag gttgcagtga 48600 
gctgagatcg tgccgttact ctccaacctg gacaacaaga gcgaaactcc gtcttagaag 48660 
?ggaccagga caggaccaga ttttggagtc atggtccggt gtccttttca ctacaccatg 48720 
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tttaagctca gacccccact ctcattcccc aggtggctga cccagtccct g^^agcc 48780 
ctggaSca gaaagagcaa gtctggatct gggacccttt ccttccttcc ctggcttgta 48840 
acScaccaa ?ccatcagaa ggagaaggaa ggagactcac ctctgcctca -tgtgaatca 48 00 
gaccctaccc caccacgatg tggccctggc ^ctgggct ctccacctca |«ttggata ^ 
atgctgttgc ctcatctata acatgcattt gtctttgtaa tgtcaccacc « 80 

tccctctggc cctgccttct tcggggaact cctggaaata tcagttactc agccctgggc 
cccaccSt aggccactcc tccaaaggaa gtctaggagc t^aaa jgaaaagagg 4 4 

KSK £23= EES K=K ^ ««.. 

sss s= ssss s=s === o 
ssss sss = ss== S i as 

tagaaagctt tgcttatggt aataaaaatg octcatrett atatagcact tactttgC* 4956 
caagtactgc tgtaaataaa tgctttatgc aaaccaattt gccttatcct "caagg 
ttatgggaga tgaatcatta ttacccccat ttgacagaaa ggatagcttg agcaatgcca 49680 
cactagcaag ggatgggatt tgaaccttca gcagctaggt tcagaagcca "aattaact 49740 
gctacattg? cctgcttcct attgagttgg gggacctgac agacgactga tggtcttgct 49800 
aoetctctce tagagaggag ataaaagagg ttcccattcc taaagcaggc cctgagccag 49860 
gaaaattaga gg?g?tgga? caaactgtgc tctactccca ^aagtgtgc ag caata a 992 
igacacctac gtgagaccct caaaaatgaa aaccaaacag ctactggcaa aactgtgtct «>»u 
gccattagag atggcggctg 

-"Ul ScSSftc cSScc £S2£ S5SS =a t tot 3 c« 

I SSS =5 SS 1= =2 £= 

lo281 tgt?tcagtg ggatgagatg gacttagggg aattggggtt agaacttgag Sflttattttg 
50*1 tgaaaca?gl agggacStag agaaaggaaa tcaacagctg cataaatggg «tgtctctg 
50401 g?tggagaaa tgtggagaat ggagttctga tacactgtta gaaggatctt atgtagcatt 
50461 ?tta?agctg acctagaaga acacaaaatt tccaaggctg tgttataatg cgcttttcca 
c;n«;?i ™taaaccaa aaggaatata ccccaggaag gttgcataat taggatcaag tgtttccaag 

Ss Sss s=s= =ss T™ Si 

ss sssss ssss ssss ss^j « =g» 

50821 gagacagagt cttgctctgt cacccaggct ggagtgcagt ggcacaatct =9gctca g 
50881 faaccJctgc ctcccagttt caaaccattc tcctgcctca gcctcatgag tagctgggat 
loTA tacaggcaS tgacacLtg cctggctaag ttttgtattt ttagtagaga «gggtttca 
UoJi Sa?g?tgtc caggctggtc ttgaactcct gacctcaagt tatctgcccg cctcagcctc 
lloll ccaaagtgct gggattacaa gcgtgacatt "catcatcg -gaatagtc tatggggcag. 
51121 cactggtcta cacaatgcat tcttatctgg tactaattgt gaatgactcc acgaggaxg 
51181 tggcg?catg tgcttctgtt gatctgtagg gcagaatggc =actaacttg acatcatatg 
51241 gaagtgctat agggaacatc ctccccttac aatgggctat gecacacctg ^^agttcg 
51301 aatgagtctg cttcttaaaa gagacataaa gcaaaaacac tgcacagacc atggggttga 
51361 taggclcaaa gcatcatgtg gtataaatag ctcactggtg tgctaggagt attgattcct 
51421 ttaaccctgg agcaagcaaa cagggcctgc caggagtgac cacagccctt caatttcccc 
SSl 2c aggctccttg caggctgcct gtgcagtgca ggtcggtctg cctgccccat 

llSU ggtccctgca gSgacaaga aggatggatg ctgtctgaca cctccagcat »nm 
S1601 alggctcatc atgctgacat cctacaggca actagtcctc attgtgggca gggagcccgt 
Sllll gaggcSatg gggagLtgt gctcctcaag acccagaagc acagcagggt Stggagcctg 
51721 ?qa?tggcag ggggaatctg agagctcgct gctccagaca gctgctccga atctctgtat 
51781 gcacgS ga?atatga? atacgggatg gtgttgcaag "gggttcca QW££g 
51841 Stctgaaatg caggttgaag tgcagggagc ttgttaggga g^gtctcag ^"atcagc 
51901 cctggtggaa gggaaagaag tagaattagc agtgggagaa gttgggctgc aaagcagtct 
Mill cag?gaaggt ??Latcaac ccgtgtgggg atctctgaag ctgggatggc cctttggatt 
520" gcccLagat gaagtgaggg agacacttct atattcctgc atcaggtagt cattggacgc 
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52081 aggctgttcc ctgaagagca tgtgatttca "gacatgac ctcagctagg c«etccttt 

s^ss as esses 

52321 cctcagttat ggacuagcug occacttacc tggccccccg cccccaaagc 

SS HI SSS £SSS afatgagtga gattcagcaa 

=E SE Si 25 S= === 
2S EE SS =S 55 i§§ 

EE 5= = Si E= 5E 
i iS sss = = !=E SSs 
sis EE =S IS iiSS Sis == 

I^aJ Kaaaaagga ccccaaagaa cttttgtgtg tgtgggttag attcatcaat atgtaccatt 
lllll aoaaSSaa acagaca?tt ttaaagtgta ttctttaaat gtggcaataa tgaatctatt 

mmmwmWM 

54241 aataatgtcc ctgctagaaa atgaaatgca aacagactta tgcaaactca aa 
lAll tttcaacttc agaacctgtg aagttaattc catgtggctt cagaaacttc atactaactc 
Will "ctccctaa agtgtctgcc acatccccct cattctgtac ttggctaatt ^gtgtgtg 
tatatatoS Wtgtgtgtg tgtgtgtgtg tatgtgtgaa agagaaggac agaaagagag 
1J 8 S tftftgtgg? c?agg?cgga gtgcatgatc atagctcact ^agactcaa 

E EE SE -S3 == HI |fs 
E SS SSii ES =E» £= ssr.| 

0 ac?t?c?aaa agctaggtct gcagaccata ttcagagttg -tgagacag agccaaagac 
c^ofin rntatcctct tgcaggttaa cattagctca tgaaccagaa gctctttggt tcagtcgctc 
50 aagacctcac cgataaggaa gggaagcggg tgggtaatga ^gactgagc ctcaggtgag 
55081 ggoagtcatt ggaaagactc aggtaccaca ggaatgcggg gaacttgtca atgctgccac 
lllll facccctccc tcctcaggac tcaacagcct cactccaagt ctgaacagac tctctaagaa 

SS =S= S=S S3S55 2KK «S 
£S ISIS SS SSS= 3225 5=55 SS 

15" gtg.Sglg Lgt«5S. ugccemtc gac.gecctc .ttttgctec gtagggcetc 
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55501 cccgctgcac tcttcacttg cactcagaag cctactgggc ctctggaaag ? c=catgcca 
55561 ccctgaccca atcccaaatc ctggctggac atggtggctc atgcccgcaa "\ 

5Ui «■!■— -5S»2 522S SSS2 SS 

5S1 SE5S SS5S « —s -se* ES"S 

SS SSS2 =2= = *™ S=S23 
£5 = 3SSS 5=S5 S53S SSSS ~ 

US! SSSSc ccc«.,c|, c™. „g. c« S ccc - J.J-JC 
ISul "ScctcS SccS^ decern a« g .0.« 3 «^«tt,t 

Ssb ss=s =s= =s ==R Hi 
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SSI rs £252 2SSS ™ | 
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57481 ggggaagttg gaccacggca gaggctgggg -acccccct ? -cacctgc ctgcctgc 

E r™S 5= =2 SSs =5= g 
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™ calagccfta ctgggtaatg agggtgtgag -gacagctc "cctactcc -aacataca 
c-o,, r~„r*rri-rtnnr*n cacacacaca cgcgcqcaca cacacacaca cacacacaca cacacauyy 

1 5== SSS =S5S SS5S SSS 
SSS 25=5 SSS SSS SS= 

S SE IS SS Hli Ess |i 

KSgJSX ggagggaggg gaacaaagac -gggtgcct ^agctgga 
58501 cctcttgaca acaaatgaat cataggcaaa ttctgtggaa atgatggcgc aaag « 
S8S61 otottatttc aaggccccag tgtgttgttg tgggaagaga gtggaacggg gaggagcagg 
"ill aggcc?aatg gcgcctgtag gtgggggccc gggtagagtt cctgggggcg ccgtgaaggt 
Heal aa?ggcccc? gcatctcatg tcaccttcag ggggtgatgt gaaacagcag gtggccgacc 
lllll acaSccgcc LcccccacS ccaaagcaga gaggccctca tacccgctga Bctcacctea 
Inn ctg?gatgct ctgttcctcc tgeagtcage cctgtcctct gggggctgtc ««caggcg 
IZl cc?g?ca?gg cc?gctcctc agcagtagta gaggagacta tggagctcca ggagcctccc 
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58921 atatataaga gggaatctgc agtgagcacc tggccatcac ccctcacggt gggctttttc 
lllll ctatSgag aalgctgagt tgatacccac agtgaccgca cctgccttgc ggccggagct 
lllll cagtcSS agt?gcca|a taaatgcatt tgtggcctct ggaaggttgt cagggccctt 
gcKagctg agacLaaL ctcagcttct ggtcaaccct cattcccgct ctccgcaatg 
9 6 ? t aaga?tca tLaatgaga ccaaaaccat atatacccat tccaccctac jtaatcatta 
59221 cctataacac atatttcctc ttcaccttct cctccatgcc tatatgtttt ttaatacagt 
lllll gggtatgtac caatctctat tctcttgtga tgc.gtgttg catataaaca 

59341 tcttcctaac agcttcatag ttttctatta agtggaaata tagtatcata atttaccccc 
J acaatt^c aatcataag? gttcaaattg tctctaattt "tatattat a ? g«gtgtg 
59461 atgggggaca tcattaggca catactccgc tcctcctccc ccaattttga ctatagaaat 
59521 ctagtttagg atacactggg tggggttatt gagccaaagg gtaacagcac attatagctc 
lllll ttgccaaact gatttcaaaa gaggttacgc cattaccgac agcacacaca 

9641 cttcaccgag ctctcgctaa tgtttcaaaa aggcacctac ctttgtctca "ttaattgg 
59701 cattactttg aggacgatca ggttgaacat acccctacct ^gcttgtga Jttgtgtttc 
59761 ctctgtacca ggagagtctg tttctgggct ttgaacttta gtctccactg ttctagcgcc 
1 982 tcttaaSagt ??g?g?gagc tctctttata agaatgattt tagggccggg tgcggtggct 
59881 catacctgta atcccagcac tttgggaggc cgaggcaggc agattgcctg aggtcagacc 
59941 agcctggcca acatggtgaa accctgtctc tactaaaaat atagaaatta g^g^"g 
60001 g?ggcgggtg cctgtagtcc cagctactcg ggaggctgag gcaggagaat ^cttgaacc 
60061 ?gggag??gg aggttgcagt gagccctgat catgccattg cactccagcc 
60121 agcaagact? catctcaaac aaaaacaaac aacaacaaaa aaatgatttt aaagcattgt 
lllll caacSaac cgtgtgcgag tctctccttc ttgatattct ctcccacttg ggattccgat 
lllll gcacScctc t?gct?ca t ? gaaatctgtg actgctcccg gcctgctcca gcttccactc 
tllol ?tSgcccatc tgaagtcttt gttttctcag gtttctgtat ttagccatct tccctgccct 
lllll ccc?ttc?ct c?tc?cttct ?ccctgctct tgtggtgtca ttcattccta caatttcctc 
lllll tctcactgat gacctccaaa ttcttccctg agctccagat accaactgtc -ctcaacaa 
60481 ccccccttgc tcatcccacc aacacctcaa actccacctg tgcaaagctc ^tctgcat 
60541 tttcctccaa atttgcttct cctcccatat tccttaactc agctactcaa atacctttgg 
lllll gtttggagtc gctt?tggaa gaggaaagag gaaggtggag gctaatgcgc ctgaagaggt 
60661 aatcggattc tatcaacctt ctgctcagag aaggagcact gggaagggca ggagaaggcc 
lll21 agttgSagg gaagatgctg ctctatgcct caatttcctt gcctgcctgg acactaaaac 
lllll aaatKgg? ?tagagatag atgcttgaaa cccaaaggga gtggtcaccc tcctagagca 
J aKaacSt ?aa?actgg! ct?accagct ttttccttca cctcttgagc ctcttcccca 
60901 ataagagact ggaagggatg aagaagaggt aaagctataa g"taaactt ^g^gtcca 
60961 tacagtagcc agtggccaca tgtggctact aagcacttga *atgtggcca ^"gaattg 
61021 aaatgtgctg ttagtataaa atatacactg gctttcaaac acttagtatg 9aaaaaaaat 
lllll gtaaaagat? tcattagtaa ttttttattt tgattgcata ^aaaataat £«tagatt 
61141 tactatatta ggttacataa atatactact aaaatgaatt tcacctgttt atttttcctt 
61201 tt?ttgatgt ggctaataga aaataagtta catatgtggc tcacattccg tttctattgg 
lull acaacgcSa ??tagaccct cccagcaggt gaagtgtggg gctccaggct cgggagacaa 
5851 gggSgtaca tgacagacac aggtgcaggc cctactacag gtgtgggcca gccagagctc 
61381 caaccagatg tctccagaca gacactgaag gacagattct cagtggccag cctcactcag 
lllll gJgaag«aa gccaggcaac atttcctgga taattccttc agtctttgac ttcatgaggg 
elsol ?c?c?agac? gaggcttagc tctcctgagc ttgtccctgt agatgcccca ttattctgga 
lllll aaaaca?tca cJSggacca cccagacctt tggatcccct caccttgata gttcattgga 
fillet atca^ccac ctgggccagg tcctggatct ctttccagaa ? cccagaggt 
fiisat atccttcctc ctgtctagag ccctccctcc cacgcactct gtcttaggct tagctcacca 
lllll caggctggga ggggatgaga gatggaggtg tgetcaaett gacctcgaac "ccatgtac 
61801 ac?acc?ggg Scaggcac attttgagct ccatttctaa tjectataga agggaacagg 
61861 aggggacgag gggtggcaga tatactccat tgggctgccc ttctctgtct "ttctcctt 
61921 t?cctgtgcc ccggctgcgc catttgaggg cactgaagct ggggcccagt ctgcgtgggt 
""l ctgccLLc ctctccttgc ctagatgact ccacctctcc caggtcctgg ctgggatccg 
62041 aaggccccag gcaagtgggg gaaggggagc cactcccact ttcccagaag ctgctgctge 
62101 cStcctgt tttgctaaaa ctctggctct ggactcaagc aaagaggggg aagtcaccag 
lllll ctcctgcX ccgccccaaa aggtcaacct tgcccccctg gtcctcttat "atagcccc 
62221 cactacccac caccccccca ccccccggcc ccaggccctg gctaaggagc tggatgtctc 
62281 ctccctcaaa tagcagctgt ggccattgcc ccagggatac agecagatgg gcagatcact 
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62521 tagaaaggtc agcttgggcg faggcccta ^ggattcat ^9 agagaca gga 
62581 ctcactttga gacctcaaat tatagaggaa aacaggctta gJccctaac agcccaatgt 
62641 cactgtctct ctcctattac tgatgtgagc attggagctc tgecct. 
62701 gtgccaggca ctgtagttaa ^acttcatg tcccaatctc ^ ctcaaggtta 
62761 aatatagcag gcacttcata ccctaacccg cag gcccaa gcagctcgac 

62821 aataatatac gtaaggtcaa !?c"£Sa ctctgtccat tcttctgggt 

62881 accaaatcct tgctcttaac cacagtacaa cacetcctc. | actctgtcac 
62941 acttttaaat gatctctttt tttctttccu ucg y a * tt ctg gattcaa 

63001 ccgggctgga atgcagtagc acgatctcag ^cactgcaa at caccacgcct 
63061 gcaattctcc tgcctcagcc tccggagtag ctgagattac agg^ gctgg 
63121 ggctaatttt tgtgttttta gtagaga gg 99 aaatgctggg tttacaggtg 

63181 aactcctgac ctcaggtaat ctgcccacct c » qtgcaggggg ccaggcatgg 

63241 tgagccacca cgcaggccta aatgatctct taaaagctca ggcaggggg 
63301 tggctcacac ctgtaatccc agcactttgg mm ^ggEtaa aaataC aaaa 
63361 aggacttcaa gaccagcctg ? ctaacatgg ^aaccctg £ gctgaggcag 
63421 aaattagcca ggtgtggtgg ^tgtgcctg taac eg ca tcattgcact 

63481 gagaatcget tgaacccgga aggcagtagt tgcagtgag ^ tcagt gcagg 
63541 ccagcttggg caacaagagc caaactctgc ccaa taCcC gcaca ttgtctctgc 

63601 gaaccctgga gcccaggact cagggcctgc -aagggaga ^ctg tc f gtfcgagg 
63661 ctcctctgcc ttcccacccc tagecattta 9 a ccaagctg agga gagcag 
63721 cagagatttc tagaatc a ct gttctgggtt tcctcagacc "jag gtgtctccC a 
63781 gtgagggcag aactattgee ccaacccaca ttgatcccag ^tccattag c 
63841 gcttggaact ctggtgactc tgaatcctcc ctctcctttg * tgctccccag 
63901 cctcacccaa ccgttttctc cactccaggc » tacctctgtg cctgagagtc 

63961 gaggtgatga a ttcctcact ^ggcttttt "tttttttt tgect g g 
64021 tgacacggtg cctggcaaag agtagatget ^acaaatgt tcgct cacct 
64081 aatggtgatc atcatgggtg jggtctcagc «ggg ctgactcaca 

64141 cccagcttag ccaccctcag ctcattgctc t="tcctgc « e g 
64201 ggtgcataat ccaaactcac cctaaaagac actcctgggg Lgtgcttcc 
64261 aggecaagae cttctcaggg getctectg gagattctgg agtcagaggt ^g^ 

SiS S3SS SSJ 55335 3355 

64441 tgggaggacc acagcatccc tmgee -gtggagca agtaatggtg J^W^ 
64501 aigaaaggcat tttgeaaetc agacgaattt ^tctcacrc g * ggca gcccag 
64561 tggctgcctc cctgacc ata atetctgetg ^caggcat ctctggg g 9^ 
64621 gctgtggaag gagegctgae ctggaaaccc tggggcttga gtctctg 
64681 ctgattaacc gtgtcatctc tggcaattta c 9"cccctc » cc ttagaatt 

as 2SSS as » = Ss sss 

SS 553S SSSS 2S I I i« sSS EKE 

65101 catgotggee aggctggtct caaactcctg acctcagatg atccacc g J 
65161 caaagtgctg ggattacagg catgagccac tgcgcccagc J t 
65221 gttaggttta ggggatccta gagactagat aatcttataa aacacccg _ 
65281 gcaaatattc tegtaaatgg "tgggtaca ^tgaggtt WW 
65341 cagagagcag gtgatgggta gtttatttta tcattatcac tetgecatga 
65401 tgctggcatt attgttatag aaggatgtgg cacctgccca tctgtgtgtt J 
65461 aceiaggttct ggcctaagcg gggcctcgct tacctcaggg ccggg g g^ ctg 

mil SSSS 55SS5 'S i f- ™« 
SS SS55S SSSS SSSS «c„ C c= cs 
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65761 ccaacctcat tcctgagcct ggctaatctg "tgccaccc "tgcttcct tgcctcgccc 
fi^fm ttacacatac cattctccct acctggaatg tcaccccctc ttctctcccc actccgaccc 
acatctctgg gctctttcaa aacccagttt gaccgacact tgccagcttc atggaggccg 
tllll StctgSc cgatgtgctc cggtcttccc tctttgcgac gcactcattt gcgcttggaa 
66O0I tStagaatc agaaaactgc ttLgactca gaaaaataaa tatagatgat ctaaagcagc 

0 cccctcattt gacagatgag aaaactgagg cccagggtgg "gcg«ttg ^agatca 
66121 cacagtgaga ttttttaaat agttggcttt gcaagaggct "ca.gtatt ttatgtgttt 
fifiiai attttatttc ctcaacgctc tgtgaccaat agaagggcag gtgctttgtt tttgtcctcg 
Hill ?tt«aaSt tcttatctcc acactcttgt tgtgttgtgt atccaggagc taaagtacgc 
663oJ aa"gtaa?a tttgttatgc catcaggaaa ataattctaa aactcacagt ggtacaaatc 
6636^ SttKgta tta?tcatct gatttcaggc cagccctgtg aggtaagtag ccaagatatt 
66421 octat?tIca aagcaggaaa ctgagactta gaaaggtgtg acccaggaag ttaatggcag 
llAl lacSgacc? aaaac?caag ttccctgact cccagcccag gctcctgatc cccacaatgt 
llfA c?cc???cta gc^ctctcc? gatgctcctg gctggggacc tggcatagtc aagggggtga 
llni ccgttgccg? Stttcattc atggtacctt ctttgtcttg ggcttgagga gactgtctgg 
6666? ct?cc?Sc ctccccatcc tgtcccagtg ctttctcctt gtgtcccctg ccacatagtt 
66121 SS aga cacatacatg tatattcaga actgcaggtg tctagggcaa cagaccacag 
Hill Saaaaccac atcacctttg ttgactctgt agggagatgg gggtaagggg aagggaccag 
fiSX ???agt?c?c ?ccacctgcc ccagtcccca cagtcatcta ccctcccaac ctgagaccct 
669ol aStKtata gccacacJgt agcctcttct tgatctagcc atccaattct ggcccagaag 
6696? aKtggcac ctcttctc?c agatcctgac atcctagata ggggtctgcc tgcctgtacc 
"02! IcaaScac acccccaacc ctactcagaa tacttatacg gttcccctga ttctgctggt 
SSal acaaScaac agagaaaggt gggaaacagg gatgagacca catggctggg gtcagaaact 
61141 ?aaca?ctgg aatgaga?gt acagggacct caaggaagca ggctacactg gaacaggaga 
67201 g 2 Jcgcccttca tta?tttgac ctgctaggaa attgcacagg ctctgaatca 
67261 aaca?acttg ggattaagta acttactggc tctgtggcct tgggcagatc attttgtctt 
6l\fl fctgagttt? actttgcLa tggaaacaat ggggataata atgagattta agtgaaaggg 
tllll ctSglacag cgtgcgatat gLgaacatg ctcaataaat cctaaattat ctttccttcc 
Hill ttcS^tc? tccactcctt ccttccctct ctccttccct ctctccttcc ctccctcctt 
IVsll cctttccttc cttccttcct ttttttcctt ttcttccttc ctttcttctt tccttccttt 
Villi ctcccttctt cctttttttc cttttcttcc ttcctttctt ctttccttcc cgtacttctt 
tlltl atatc£ctta tgtctggtcc catgaaaccc tttatttgga gttggggacc taatctccct 
6768^ tacSatctg clagtcccaa accctgagaa ttggcatttg attccagatc cagaaactga 
S?E aatgcaaga? ccaLctaac ccaatacaat gagtgtccac tgagatctca ctgaactgag 
67801 gcc?tgggga aggagcactt tctggttggc tttgtgcgaa gtgtgtgagg ataagtgcag 
67861 gctggcggag gaatlgtggc tatggccccc acatctagaa ggttgggaac ggagggtatc 
67921 Igaaag??S gataa?t??c tggggcttta aatcctggca caaagtaggc -ccaataat 
67981 a!ttg?tgaa tgaatgaatg gccctgtcac ttactagttg tgcaactttg ^tcaggtttc 
68041 ttaaccaLa aggccatgct ttactcatga gcataacaag ^ttattgtt aagaataaat 
68101 aatctaatgt ttgtccaggg gatagcaagg actgctacgc agtaaatggt aaacagtagc 
68?^ ?aactaagga aagaaggaga ggaaaaggag aagagaaggt caagtaggcc cagagtccca 
6822^ aaaagaagca ga??gggg?g ccctcaggct ttgtgctggc cggagactct agggaaggct 
6828^ caggaagcca aggcacg?ct tttggggcca gtctcttctg ctaggtgttc agctgagaaa 
683^ ac?aSagag gStggactc aagagctttt taaaaaaagg ctccccacgg taaccaggct 
684oJ agaagagaga gaggtagctt gcatttctct gtctcatgtc tctaaggttc ttggaggctt 

1 6 £255 cc?ggtaggg gacatgtgac ttagaaactg ^aggact £ ? c=atgag 
68521 gcggggtctg gtaagtaaat ctggcagggg aaggagagac acagtccagc "tcccagat 
68581 gcfgg?tgca catgctgtct ttttctctga ctatatgttg g^ggcagtga gtcctggtgt 
68641 gtagaaagcc acatgttggg cactgtgtgg acagacaggc agggagatag 

68701 caaatcactc aaaactcagt gatgagttta aaaagagaaa gaagactcac aaataaatgt 
6876? aScacaatg cScatggtSg aaatgagcat aaaagggcct ggctttacta cagaaatagc 
6882 Sagaaaag ctacggata? gtgtgtgttg ggggttggga tcaattgtgg agctagacaa 
68881 ooaagatagc aggcatgtcg ctgggggtct gcagtaacca agcagttttt ctggagtctg 
^94^ ?ggacaccaa aglggcatt? ggaaggagga tgatctggct tggaattgag ^ctggggat 
6900^ gacataccta aggtggaaca gcatgtgtct tggagagtca 9-tgggtag ^tggggtg 
fionfii Laaaatata ctgtaggtgt ccagctggag aagggttctt gaaagtcatg aacatccgcc 
Hill ccaa'caac aaataactca catcaagttt gaattctgtg caagacacta caagaaatgc 



67 



WO 00/71703 



PCT/IB00/O12S2 



SSi SS3S SS SSS= SS=S SS 
~ ESSS5 25KS SSSS 5252 

6942? ?cccactaga tagggagtgg gtcttgagga ttggaaagat ttcaacagaa ggagaaaggg 
gctgggagga ca???c?t?? gg,ggcagca tgatgagcga aggcaaggga ^tggaagc 
69541 gtgaggacag gatgggaagc agctagcagc ccagtctggc agaaataatg ^agtaataa 
fiQfioi Lataactaa cactactgag ccctaagtac caggaggcac tgggcaggga tgtgtatgga 
tllsi atoSatgcc aggttgtagg aggacttgaa tgccaggaaa ggcttttggg agggtaagtt 
69721 aacaagcgca gaggggttgg atctgcctgc cgaaggagaa ctgggacaag gaaaggggct 
IVlll aaagSagaa gtSScg™ gaatatgccg gtagcaacag atagtgagtc ccgagctgtg 
2 ccSgggaa gggaatagaa tctatggttt gaagttcacc gccagcatgg ccaagccctc 
tlToi ctaggccact gtgggctltt gcttccaatc agacatgact ccacctctgg ggctgcctca 
tllll aS??tcctt ctSroattc ttggggtttc ttaggattgc gggagataga atggggtcag 
illli SSSctg tccttggttt acaatggtgg cgcctcacgc tgcagagagc ccagtgttcc 
Zll ?g?gtggtgg acctcSccc ttcctaggag cagctccaga ttgctggagg cagacacggc 
70141 taa?cggcta gcccaggaag cacaatggcg aggtccttag cccctgaccc ctgaatctga 
llltl StcStS agctaaaagc ggagggagag gcagggaggg ccactgccta aagccggccc 
70261 cgagctgagt t?attagcfg agggagggct ggaggcggct gcattccgac tcacagactg 
70121 aaacatttct gtgatccgct gtaatgcact gggggacact gggcacattg ctgaagtttg 
lolll ac?cataggg ac?gggaggg ggaaagaggg gggttgtgga gggagaggaa tgggaggaag 
?S2£ agaggaagag gagaggaggg aaggaagtcc cttgagaaat ttctttaaaa -agaaaact 
70501 ttcaaaatct gcaccacccc cacacccttt ttcttttaat aggaacaggc tggacccttc 
10561 cattcccccc agcaggcatg gtgtgtgtgt gggggtgcca gtgggggagg gctgggcagt 
7062 gfttcaaatc aga t ??tgga actttcctga ggcaagtcgt gettatgtfft ggtgtgtgt 
70fifti lataaaaaat gtccgtctgg gattccttgt atgggacatg ggacaccacg cgtgtcccac 
iciA S2S ?gtggctg?g ?gcttgtggg ctgtacgggt atgtagtgtg tgcacggggg 
2 t?caccc?ga agccccagtg tgtgctgtgt aaatgattct gccccttgta -catggatg 
70861 cgtgctcgtg tacgttgtgt atgcgagggt gcgtgcgccc aggtagctgg B«*tccggga 
7oS?i tllllaclcl gctcggagcg cctcgcggcg gctggggctc ggagccgcgg ccggcgttcc 
7 8 ggSSggcg ??gc??c?c? ggcagtgcgc cgcgccccgc cgcgatctgg ccgcgcgcgg 
7?041 ?g?ctg?gg? ccgcctgtgc gccgcgcggt gcagtgtctg ccggggtggt ^gtcccagg 
71101 accgcgagcg cctgccccct ccctcccctc ccccttggcc cgctctcaga ctcagataaa 
ills! atllttlctl ccattgtcat cctacccggc cggccgggct gccagggccc tccccctccc 
lllll aoccccctcc cttcc?ctcg ccgtctcaca gtcgctctgc agcctccggc gactgggggg 
lllll a?gtgaggcc ggcgccccag ccLccgccc cgccatgagc cccccgctct nneeq 
?SS gcSSgat gLcagcccc ggcgctggtg agtactgggc ggccgccccc egeeecgcce 
?gcgcgcggc acccagcgtc gcccgcccag gctcggcctc cggccctggc «cggctccg 
71461 actccaactc cggctcgggc tcccgccagc cccgcgggcc cagcccggct tgcgcccccc 
?«£ Saccglgcct g??ccg?«g gctccgcggg gctctggcag gctccgggtc ggagctggtt 
115S1 ?cgggggccg gagggJtcgg gcctcccgcg gggcgcccac atccgcccgc cccggggcag 
lllll S c= Lgggaggga gttggaggcc ccggccgccg gtgtgcgggc «cacgtccc 
71701 atcacccctg ttcccgggga ggacgagccg agggaccggg gagggaggga cggccgcggt 
iVlll ggc'ggcga ggggg?gg?g c?ccggggcg gaaggtttgg aagcgcgagg |caaagggca 
71821 ggaccSc?g agttggggct gggctttgtg gggctggaca tcagcgcccc "tcccgtgg. 
71881 aaccgggcag ggccctactc agatccttcg gcggggaaag aggtcccttg gaggggtctc 
?SS Sgc?gggag g?ttctctga gcattgcccc ccatccttgc tcacccatca M4»M 
72oS1 a?acc?g?gc cctggtgagc tgtggaggtc aatgccggca gcggcgcggg aagcggggcg 
72061 ccgcaggc?g tgtgaggggt gggggacagg atgtgcaccc cccaggcctg ^ctgttg 
72121 gtgttgggga gtgtgagagc aggcggcaaa tttggcggat gggctgggtt c«*cgacca 
72181 aaatttctag gcctgtgggc caggagagag ccctctgggg cccgcaggcc acccagtgcc 
722« ?caccccca? Sgctt4£e tgtggctgcc cgtttgggtc tgacctcccc agccacggct 
72301 gc^cctcact ccttctcccc gctggctgtc ttgcgcaccc aaaggcctcc ccctgcatct 
72361 aaacactggc tgtctcgctg ccaacgctcc ctgcccactc ccctaggcaa catctgcctg 
illll aaacccaSt cfgcctgccg ctttctaggg tgagaatggg gcatcggccc tcagcggccc 
7248 SSggagc tcaagaJcaa cttctcagcc tgttccctgg acttgcatct ggacctgtgg 
72541 gacc??cc?c aggaccccta ttcagctata gggctggcag gagactgtga ctcaggtccc 
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72601 tgccctccaa tgagacgctt tggcggccct ttccccctcc caggactcca ^aggctgcta 
72661 ggctgccgct acccatgggt tattaagtca ttttcttctt ctctgcagtc atttctgagg 
72721 gaaactaagg cacagagtag tcccagtgag tggtacccag cccagtgaac =tagactgga 
72781 accacratctt ggacctattg ggactggtcc tctgccttta gtcccctgat gtccctcctt 
lllll gcccagcagg gccaggctca gaggcaagct cagagctgcc tcctgatgtt ^acctggaa 
72901 ?ggtcctggt gcagtgttct ccagaggcot ctgtgtccct ^tcggcgg ^tctctgt 
72961 ggccaccggg tcttacagtg ggttttgggg cagggaagtt tgcatgtcta agctgttcac 
73021 tccactttga cactgaagtt cagtttcccc atcagtaaaa tggggagaaa attccaagca 
73081 cacttctcag agcagagcag aagaggttga ctatggagag gagaatgaag 9tactgtgct 
73141 attatccacc ccctccagtt tgcttaggga taatggacct cagctttagt ccttggtggc 
73201 ctcttggcat ggaagctgga actttctcaa Ctctgatata aaacccttga gcaagagaga 
7 26 aactca?gtg ?gatggggta gggagtgggg accctctggt agctgtgggc -gcatgccc 
73321 aaggacttgg aagacagaag cctgtggaac cccatctcct ctttgccttc tttctcctgg 
73381 cc??tcat?a agggctggta attttgaagt cggcaggggc ctgagagaag 5^gctaat 
73441 gcaaggccca gggtcacaca gccagggaat ggcaggcgga gggggccaga accaggcctt 
73501 ctcactctgc cagtgcccat tctgctggcc caccctccac agcttggctc tccctggcct 
73561 gccctcagct agacttcgga ctgaggcctc cagtggggtg tggggtattg ctggaagcag 
73621 ggcctgaata aagtctgggg ctagcgggag ggcatctgtc ctcccggagg ^tcccaggac 
73681 tgtgcatttg tgtgtgttgg atttgttcac tagatggggc acttcctttg gggcaggaag 
73741 ctttgatttc ctgtggtgat ggtgaggagg ggttggtaag gattaggagt 999999^3 
73801 gctctgggcc atcctcgatg ttgttgtttg gaaccacgga ggggcagagt ttctgcttaa 
73861 gactgcttct cccagctctg gggaggcagg aaggagagcc ttggtgagga ggcccaggcc 
73921 aaggctggag aaggaggctg tgagagcagt gagctggggg tgggcaacac a 9caggaagc 
73981 ccggtcagca ggtgaccctg ccgggtattg tgtttccttg taatattttc cccctgtttc 
74041 tglggtaacc ttccctggag gccccaggcc ttagggctac aggaaggtgc "ccagacag 
74101 ccctttcctt agaggcctga gtattaggag gagtccccag atctagccac <=tccctaacc 
74161 cttttggctc cctaggatca ggggcctggg aatctaggcg agtggcctga gtgagcatgg 
74221 actcgcgggc cgggggaagg ccctttggcg tcttctgggg ggaagggaga 999^9^ 
74281 ggagctggac gcccggaagg gccctgagca aottgagtcg ctggcctagc 
74341 clcccaaccc atccccactg ccctcctcca gtctccctcc tcctacaagg gagaggtggg 
74401 tagcatgctg cctggggcaa ggggcagggg tgggggtggc agaggtggga gggatgtttt 
74461 ca?cagcaga gcatagctcc tttggtcctg gaccagttcc cagaggcaaa ataaattcag 
74521 gacagcgtct gtttagtgtg ggtctgcatg agatgtgtgt gagcacacac tgggtgcgtg 
74581 g?gggtatct gtgtgtgtac ccctcccccc agaccctgtg tatgctgatg tggtggttcc 
74^41 gggSatttg tgatctatgt ggtggttctg tgttgggtgt tttgggaata tgcacacata 
74701 aaagacagat gtgcatcatc tgtatggtgc acaccttttc aggttatggc cctgtgtggg 
iVlll gtaaaca?gt ccatatgtat ggacatgttt tttgggggta tatatctggg ^ggagtggc 
74821 tttttaatag aagtccagat gctggcttgt aaaacaccat =tcatttggg ^«ctcaaat 
74881 gcgggttcct ggaccatttg cttcagagtc acctggggaa tgtgttaaag ataaagatcc 
74941 tgggccgggc gcggtgactt acgcctgtaa tcccagcact ttgggaggcc gaggcaggtg 
75001 ga?cacc?ga ggtcaggagt tcaagaccag cctggccaat gcggcgaaac <=<=tgtctcta 
75061 ctaaaaatac aaaaaattag ccaggtgtgg cgtgcgcgcc tgtaatccca gctactcggg 
75121 aggctgaggc aggagaattg cttaaacccg ggaggcagag gttgcggtga gccaagatca 
75181 cgccattgca ctccagcctg ggtgacagca agactctgta aaaaaaaaaa aaaaaaaaaa 
75241 tcctggctgg acgcggtggc tttgggaggc tgaaacaggc agatcacttg aaggcaggag 
75301 ttcgagacga gcctggctaa cagggcaaaa ccccatctct actaaaaata «aatttagc 
75361 caggcatggt ggcgcaggcc tgtagtccca gctatttggg aggctgaggc agaagaattg 
75421 cttgagccca ggaggtggag gttgcagtga gccgagattg cgccacctca ctccagcctg 
75481 ggcaatagag tgagactgtc tcaaaattaa aaacattcag atcatcaggc ccattccaga 
75541 ttgactagtc agaatctgag gggtggggcc tgggaatcca gattttaaca ggtgcttcag 
75601 gtgatcctgg ggcaaggctg tgtttgagga ccactgccct gggtcaacct cttcattttt 
75661 tcttttgagg aaatagaccc acagaaggta tgtagtttct ctaaggtgac agggccatta 
75721 agaggaagaa ccaagagaaa actcaaggct tctaagacct gtccaggact ttgtgctcac 
75781 ccatgtaccc cctgtgtgtg tgtgtgcatg tgtgctcata actacacttt fgatgacgt 
75841 ggacccgatt gggctggtgc taattggggc tgatctttcc tctggggtcc tggctttctt 
75901 g?tttc?gac cttgttcttc ttgctacatt ctgctgcctc ctttttggag aaatcctgga 
75961 actgttgagt gtcatcccta aaggtcaatg ttggcaacca gggaaccatg ttgctgagcc 
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76021 agtcactcag caattcatcc attcactgga tcctagctga gccttgcaat ^tctaggca 
leoll c?gggtacag atatgcagtg aacacacagg cacaacatct Sacctcaggg -cttccact 
76141 ctcgtggaga agacaaacag aacaagtagg caagtaaagg aatgagtatg tgtgactagt 
IsYol tacLHtgt gataagccct aagaaggaaa tgaactgggc atggcaataa agaataacaa 
76261 ggtgggactt cctttgatag ggtggccagg ggaggactgc ctaagaaggt gacattgatg 
76321 Sg??tccca cctccccagg ttggaagtga gccatcagag cctctggagc cgtgcttgtg 
76381 aactccctgg atgcaggtgg aggccctggg ctgaccaatg gctaagggtt ggagctgaat 
lllll ?gccagcc?? tcact?ggca tggaagatgg cagtctcctc cccttaagca S-ccaaagg 
76501 t?ggcagagg ggagagcaga agggggagct gcacaaggcc aagatcaaag "actccctt 
76561 gc?tggggag cacccttttt cttccatggg gctgagtcca gggccctgtg gccatactga 
76621 atgSgagaa ggaggcagca tctccccagg agctctcctg tttcaccttc ctcccacctc 
Hill ct?cc?t?ct c?gccatctc cccagttggg gaactactgt gccaagtccc ttccctctgg 
76741 tctaacctgc tgcctctgtg gccactttac tttacttggc tcaggaatca ccaaagagag 
16*01 ggggfcaagg Stagagggg acctgggccc tggaagagag gacagaacca gaaaggaagg 
768°1 ??ggggttgg gaccagagag gacagggctc aagggaggat ggaggctggg -aggagagg 
76921 cacacgggaa aaacctgagc ccagatggcc ctttggctgg gctctccaga Qtctctcctg 
76981 ggccc?tgga atctgctgcc caaactgggg gagactctga gaccagaggg ccagatgggg 
77041 Sgattcaag acacgggctc tacatcagct gggaggaaat gcccctgtct ggtccacctg 
71101 cagctctacg cttcSccct ctcaggaggt taactttcac atcagcaact tgggtgtcag 
77161 gtJccggctc Caggccagca ggcctcagcc cctctcacct ccaacctctt ^cccaggaa 
77221 ggttt??ctg gggacccaga gcttcaggct gcaggaaggt ? ttgcctggc eettgeett. 
77281 aattattaag tgtcaaagga gccctgactc caggtccgct tttccccctg cacactgcca 
73 IggSgcS? cLccctggg Sctctctgga ggctgctcag tgctcttccc ^ctc-agg 
77401 ccttcccgcc caagctccac agcccccaca gcaggatggg gaggggactt ctcctcgtca 
77461 aaaaaaccct gggctaagct caccatcccc accctgtctc cgcaccactt cctttttcct 
Hill ll^lttlcc ?g?agggatt gtaaaccctg gtggtcagaa gctttgggcc tatagggtca 
lllll gcSctcacc cJggggltcc gtaggggaac tccaatcccc ttcagttcag cttcctccct 
77641 gcaggaccca ttccaaggag cctagctctg gctcctgagg tgaccccagc ccagaagtcc 
77701 Lttcccctc taccccaacc cccagaatgg caggaggagc agggcagtct g^gaca 
77761 ggttcggaaa gagtctgggg tgggggaatt cggcgattgg gctgtaaccg tcttgttttg 
77821 cttgccccac aaacctgcac gtccgggacg tccgctgcgc cctcccaggc ^tcaggt 
77881 tatagaactg ctctcagaat gacaggctgg tggcacccgg ctggggcggg SS^ggggag 
77941 gtgaaggggg gagccccagg caagggggag ctggagggtt aaaaatagca 5«gccttgt 
78001 ?t?gg??ag? Latgtggag gcggggagct ggaggcgggg cgggcggcgg *cgatgtttg 
78061 cccgLgcgc agggctgtgc ttcccctggg tcccgggagt gagtcacggc ^agacgctg 
78121 aggaggtgct ggcgcagcac cccaccccca ccgggcgagg ggctgagcgc aggcctcgcc 
lllll c??caga?tc Sg?gctgaa ggaggtgtga ctotcccttc caggcagccg S^cgcctt 
78241 aagagtgagc caggggcatc gtgtgataat agggaagaaa tgtgccattc tgacgccaga 
lllll ga?c?ggg?t tgaScttag tcgaaaggtg tgggatcttg agtaaggatg ^gatggctc 
78361 ?gaga???ga t ?tcctagtt tcaagtgggg cttttctctg tgccccactt agtgcttaaa 
78421 acactctaca gatgttaatt atcgccttag accctactgt atatatggca aagcctggca 
7M81 ggagagcJtc ?tg?aaggac gcagagggag gaatgggatg gccttggctg agtctcggtt 
78541 ?ctcctgcaa gtgtgattat gggcacattt tgctctgtgc ^ccacttct tcatctgtaa 
78601 tgtgaaaata attacagttt caactttatg gagttgctat gaagattaaa ^gataatg 
78661 taaataaagt tagctctgtg cctggtatga agtcagggct cactgaatat tcatcatcat 
78721 tattaatgtt attgttcata ttttttgaag gtcagggata g^aatgttg «^cacgaa 
78781 gaacagaaac tgggcctagc cccagttcac agaaaaaacc aggccaaatc "tgttccag 
78841 attcc?ccac ccatcgcggc ctggaacagc cagagagctg tagccagaag tcatagggtg 
78901 gacccctgct tctcttgttc actccctctc ccagcctctc ccagtgaggc agggcgagga 
78961 gggaccccag ggccttgaag ccagctggcc ctggagaggg ^tgctgtgc «gcttgggg 
79021 agggtctggg atggggctgc ccctgatggc cctgatgtgg agtaccttgc ca 9«tctgc 
79081 tggggtgaac tttattttag cccttccctt gttgctctta tgaagaacag aggaggggtg 
79141 ggSgg?cag tgatgtcagc agtgagtatt cccagcacag cggctctgga agaggcatga 
79201 ggcatttctt tcaggaaatg atcattattc agccagaagg cattcattaa gtaagtcctg 
79261 actttgtgcc cagctctgtg ttataggccc ttggcgagac tcaggagggg ^gaggacgc 
79321 taggttgtag ataacacgga acctcagagg atatatggtc caagaagacc =99999^ 
79381 gaaaac^ctg tggactaatg ctcacgggag cccgaggtca cactttgact ttgctaccat 
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79805 Jgtaagcacc "agc? g gat ttgtgatctg gaaaaacccc "caaccaag tctc«mflc 
79861 aacctggctg caaaagggaa tcaggtcacg tggagaatct gcccactaga ="ctgctgt 

Emmmmmm 

tg?ggctgtg ^titagtcc ccagaaagtg gccctgaagg taggtgctcc cttttgeact 
tataaatgct tccagcgctt ccacctgccc aaggcctgcc cgtgagtgag agacagagat 
I028I aaagSgag agagagagag agagagagag agagagagag agagagagac cttttectcc 
1£a\ Saaaaaa?? Scccccgag tacccactct gagggtgact tgctctggtt atgcaacccg 
lolA cat?Sgtag agggcttga? agtttccaga gagctcacgc agcgtttgat cctctgtggc 
Tctll aacccS ggfttgcttg tttagttata ccctgctgga ggcagctaac aggaaacact 
lattl a?aaaa?g?? ?aaatggtac actttaaaat ggtaaaatgt acatttaaaa aggaagggaa 
80521 gtaaagtgcc taaa ^ taaaaataac aggggtggaa cacagcacac tttgtgggaa 
80581 atagaagatg aaaaaggaat tgaggacggc a 9999^« rttacatccc cttgtcccct 
80641 caggctggca ttgggagcat accctagggc <=tcactgtgt ="gcatccc ="gc 
am 01 taataatctc acctcagcca ctactaggag gcaggctgag taagcagtcc acgccagcgt 

3s ssss ssss sa=s 

Ss SS3S 3SS5 SS S=2S = 

3?ooi SStScaa aaLcaaaaa ttagctgggc atggtggctt gcacctgtaa "ccagctac 

SE53S 3=K SSSS S3SS SSS S 

s== =sss =s ssss ss iH 

81301 tttaggaggc agaggtgggc ggatcacttg aggctgggag ttcgagacca gactaatcaa 
Hill caSaaa 2cStc5t actaaatata caaaaattag ccaggcatgt tggcgcacgc 
81421 ctg?aa?ccc agctacttag gaggctgagg caggagaatc acttgaaccc 
Sis? ao?taaaata agccaagatc gtgccactgt actccagcct gggtgacaga gtgggactcc 
SlMl SctSaaa? aaataaataa Itaaaaatcg cttagtggga ggatgttgcc ctccccccgc 
liloi caaaaaScc taggataata gccagcacac agtaagcatt aacacatgat tgttgatcat 
Will ta^aatatt aSattaat Laaataata taactattgt tgatattgta acttaaacat 
!l721 t?ccc?ggca gtcttgggaa tgggctgcgt ggccttgtgg gtggcacagg tgagaagagt 
Sml gaggaaggca Ltctcgctc ggcctgcagc tgggagaggc agaaccagtg 

2 SSagggta cacagagggg cagggtctgc atgaggaggg cccaggagct ggggtgacaa 
SiS ggagag?aag ggaa?gag?g tgacacctca gaggggagaa ggagccgccc ^agaggcag 
M961 ??tggggcgg Igactgtgct tcctgttggg gcaaacactg gcccttgaga aagactggct 
lllA caca?tqgct gctaaaggag caactggtct aagtggggca ccagaggggt aaaggcgaag 
Hill gggagagatg aaggcagaaa ctggccgact tatccccatg ttacagatag ggccM«t 
HTA c??g?c?gct caggatgttt tgcttatgat aggaaagatg gtagttagac atcatggtga 
llln acScctatc tcagggactg gagatactgg agcagaggag tgaggatgaa tgtggaactt 
Hill atgtctSga gggctttttg gaactgagaa atcttagggt agtgtggact aggggagccc 
Hill ac?ggc"ag gaattcccta agtgggcaga gcagtgcagg ggcaggccag ^tataagct 
Hill aaaggccatg ggtaatagga agtagatgca ggccctccag gcctgccacc gcaggaagta 
Hill gcta?gccc? Sccttcaca atggacttgc agggaaggct gagtggtggc ccgagaggtc 
lliil Sagagttg gacagggctg ggaggacccc tgtttttctc tgtcagagga cagcaagggt 
lllll ctSagagag ?gccagaccc agaaaccgac agccatacgc aactcagaat ggcccagctc 
Hell cccgg?c?ca gg"c?gcca ggtcttcatc cttgaggaga ggccacaggg tggagctggg 
lllll gat??ggggt gggggacaaa gaaccaggga ggatgctttc ccacccccag gs^tcaag 
Hill ccactgSgc catggttaca tctgcttcct gtttgattca tctcaaacag cagaagtgga 
8280^ gg?ggggtgg gggggcgaca ctggctccca gctcaggcca ctgctgcgtg gggctgttta 
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84241 tggtagagga gggaggagag ttM ?*!"! ?"fcSSc SSS' SSSSg 
84301 tgcagacaag tacaggaggc aaaccaacac tcgccaceac "mas 

84361 Sgggtgcat c.cag.cagc attgctaatc ""JSS SSSSS 

ss ssss ssss ssss ssss S S gS=S g 
ss ssss ssr ssss ssss ss s sss 
EEE:EisEssl||ss£s liE 

84841 aaacccaggc ccatctgacc gcaaagccaa tgtcctgtgt 9"ttagacc « 
84901 tcacagtttg tggcctgcca gacttcatgt ggcaggggct tccagcccac cctcagctcc 
SS ctgc^ggt? c?ggataaat ctgagcaaga agcattcagt gccaatcaa gagcagtata 
85021 gagaatttct ggaagggaga cacaagaagc tgttagaaag Jjcggcttcc OW^. 
85081 tagggagtct gggatgaatg agaaacttat cctaacaact "tggg s 
85141 tttagtatct gcaagtattg tacttgttca ^tatgttta aggctgcagg 9 

SS SSSS SSSS S25S SSSS ; 

Ss fe =sss ssss s 22 ? s s 
?s ssss ssss ssss ssss ssss 

SSS 53SS 3555 =Sg SS2S = 

85681 tctgccactg cctgctttcc tcttgctgct ggggcctagg tcttcttgct 9«gcccccc 
M741 SSgctaa tcaagagtcc agggaggtgg gaacagcctc aacaaagact "gaagatga 
!S5i gcjgggagga C cgc?tgagc ccaggagccc agcctgggca acaggggaag acttcgtctc 

SS SSSS SSSS SSSS SSSS S gccc g faggtcaa 
85981 cactqcagtg agccatgttc acatcactgc actccagcct gggcatcaga acaagaccgt 

~ SSSS 3S5! SSSS SSSS g 

ss ssss ssss ssss ssss ssss ssss 
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86281 ggaggtcagt ttgttccagg tgcttagaat tgtgtttgtg tttactctgg ^"gctga 
86341 gggctggggt gcacctattg gaacaggggc tccataggtt tctgggtaaa atcaggtgtt 
86401 cfggt??aag aaggtgactt ggtaggccca catgccccag tgccaagtaa -ctgttett. 
86461 agtctgactg cagttgcctc caaagaagat agaaaagggg agtagccagg attccaaaaa 
86521 gaagagctct ccaacctggc aaagagccct gtgctagaca gtattcctgg taccttgggt 
86581 cca?tLctt ctcttttttt tttttttttc aggctgaccc caaattagta gtaacagccc 
86641 tcggagagag gcagtgatgg gaaaagaggt cccacactca agecagaact ngassean 
86701 atgttcatgc tctggcttca gttcagctac tgacggggtg ccagtagata cctttcctct 
867 61 ct^taggaca caaagagagc tgttcctggg tcttaatctc tgtcgctctg ^Jcttctg 
86821 aacttgatgg ccctcagcac ggggccaggg agcgggggaa aagcagaact ttttccagga 
86881 attgctattg gaagcagccc cgttgccaac acgcatgcac acatgcacac agcttttctg 
86941 gacagacctt atattatgga ttatcaccac aaaacatccc tttggggcct ggtagcccac 
87001 accacagaat tcagggtcat taatttttct cctatccaga gagtgcatgg tgtccggaat 
87061 ctgtggttac caggggagca aggcacagag aacctggctc tgctcccaag catgaatgct 
87121 gctgaccagc ccctgggtag ggactgggga ggtgggacag aattcccagg aggcagggga 
87181 ctcagcctga cacagtctct gggagtgcac cctggagccc ^gcccagaaa =«ctgggag 
87241 gaccaggtcc tgcagaagaa agaagaggta ctaagaaggc ctgggattgg gggttaccat 
87301 gtcgtgggga ggggagtttg cctctgaggc ccaccacctt gagaaatatg catgctgtgt 
Villi ?tig?agg Sgtcaggag agagtcattg tatttgattt ^cagctact -cagagcct 
87421 gccacgtgcc ctgcgaggtg tttggtgcag atgggcatgg cttccacagg gcaccacaga 
87481 gatcatgatg aatgaagtgt caaggtggta gacacagagc gagtgctgtg gaaaaggaag 
87541 aggggagagg tcagggagag cctcccaagg agatggactt gggctggacc tcagaggatg 
87601 ggcagaattt aaataggtag agcagcattt tcggaccgaa ctttgttacc caaagcatgg 
87661 gctggtttga ggggcagtcg gtgggagtct ccctgtgccc aggctgcccc ^cccccagc 
87721 aacocctgcc tgcaggaagt tctcatttct cggctctgaa gaggaactgt ggctgcctct 
8778 gagacacaga c?caaaggag caccccggca gtttctcaaa aaatatccct tctgccccaa 
87841 gtctggccag cagagcgctt ctgtgtccac ccagtacccc gtccaggcag "tctgggtc 
87901 tcctggcctc ctgtcccctt gaccctgaac tggacagcaa gagggaaagg tgtctgtcct 
87961 ggacaggtgg cctcaggact catctctgtc ttctccaacc ccagctggcc tccatgtccc 
88021 c?gggggc?t tctgctgctg accagcttgg gccctactat aggttttctt ^tgggctta 
88081 ggagcctgag agaggtagcc atttccaaaa gaaaagattt ctatctcaga ttatctggga 
88141 aagaggctga gtaggtccct tctctgagga aacaggcagc aggacatagg atggggcagt 
88201 gggaggaaaa gggtctgcac tatggggtcc ttgggctgtg cactcctgac cttatcactt 
88261 SLgJtccc a^agatctg acttgacctc cgggccatga cccagtccct cccccactct 
88321 ggaaacctct gtgtcccctc ctgcteettt cactcccacc tgggaggctc ^gagcaggcc 
88381 agggtccctc tctccaggcc tgctcctccc tttctcctcc tgtcccccca £catcccce 
88441 cagccaggct ctcccacctc tggccccacc tcacctcttg gccttcttct ttccctcggg 
88501 cgatgggagc ctggtttggc tgcccaggga agattgtatc tgaccacagg agggagggct 
Hill gagggcactg ctgggtgagc tgaggcctcc ttaggttctt gctgtagtct gagttcaagt 
Hill ca??Lgaa? gagtgacttg aggaagaggg agctgggagc ccttttcacc agcaggggga 
88681 ctggaggagt cgaatggggt ggggtcttct cgttttgatt agcttctggt S^ggtccca 
88741 ggctttggcg tgctcaagct tggagtggca gggagcaggc ctggcttgac cttctttcct 
lllll UltgcTJc tctcctcacc cctccctgca gctctttcac tccgtctctc tctctacaga 
88861 tgggacccag gtgagcccgg gtgcccacta ctgcagcccc actggcgcag Staagagtca 
88921 aacccggggg agtccatggt agggagtgga agatgagggg tggaaaggct gtaagaacgc 
88981 gagaagcSa ggggttagag aagcagggtc gctggctgat ctgccagaga 9«aggaggt 
89041 ggcggctcca gggaggggcg aggagccggg gtaagagagg cagctctgga tgctggctgg 
89101 gcacagtgct aggaaacaca acaggaaaag gaaacacagg atgcccgtct tgtccttgct 
89161 gggagcagtg aaacaggaag gaaagtaaga agctaatatt tatactgaga cccctacccc 
89221 algtLggca ccaggcaagg tgtgttcttg tgtgtggact cggtcctcac accggctctg 
89281 caaggtgggc atggcagccc ttgcaggact gctctgctgg aggggaagtg ttctctcact 
89341 gtc?gcgcct cctccctctg ctggcccgag cctcctctgc tgctaggctg ccctggggaa 
89401 ggactggact tcctgctgct gctttggttt aggacatgcc catggggcca ^ctggact 
89461 agacgcggtc tgcccttcct ttagtgtagc cagtatcaac caagggccta ctgagtgcaa 
89521 gatatacagc ctgatgccta ataattccat atagcaggga gaaatggaac ccaggtatcc 
89581 tccttgcttc agtcctggct gttgaaaagc taacaggcag gttagggagg aagcacacac 
89641 aaatacaaag cgaaaaaaaa tagaatgcaa taatgtgacc agtgcccaat gagaggacac 
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89701 tgattcatga gtttatccat ttgttcaaga atcattaatg agttctgtct ^gtgccagg 
89761 gtactttcct ggacatttta ggagagacac tgatttattc attgattrta tgtttgtgga 
89821 gtgcctgtca tgtgctaggt actattccag gtgctaggaa taataaacaa agcatgaaac 
89881 caactccctg ccctatggag cttaactcag acatggtacc tgcccacaga ^actaatcc 
89941 tggtgtggaa cagccatgtg attggagtcc aaaagaggga gggatgctag gcgctggccg 
90001 ggtccaggga tgagggagga ctccagctga gctttgagca aagagtagga tttggaaaag 
ISSei ?agaatg?Ig gga?gaggac agcacaggca gggggacatt gtgagcaaaa ^cagagaa 
90121 cagaagagat gtggatttgt gacaggtgga agctgatggc caaggtggag ggttcatgtt 
90181 caLtgcaga ccaagttgag agaagccaag ttaggaccag attgtggagc ctcacaaatg 
90241 ctaaagcacc tcgaaaagta tttccagggc tccaggcaga gcccatcctg tattcccttc 
90301 tgctgtggag gcagtggcca tgcagagtgt gaggggaagg gcccctgctg ggggtctgct 
90361 cacagt?cg? atgtggctga agccactggt cttgggtcca ggtcgctggc cttggttccc 
90421 ccaagcccct cttgcataat caggggagtc accccgggaa gccaggacac agaacatgga 
90481 aggactgaaa cctttcctgg ggcaggagtg ttttggtatt cgaaacccag actcaacccg 
90541 aatgagaatc cggatttctt gggaggcaat gtgaacaagg ggtggggcat caaagccata 
90601 cattttctac tgcgggcggc atctgggtgc acagccatca ctgtccctcc aggcctcttg 
90661 atattcgggg gacatggcgg gcacctcctt gctgggctcc tgtcttgtgt «atgtcaca 
90721 gtcagggaat gttagagtga atgcccttta atgacagcct actgcaaacc cctctttgct 
90781 tagtgagaaa gccccttgag gggaggtgaa ttcctgaaag ttggtgggaa actggagtac 
90841 ctgccttggt aggaccagaa cccatgctag ctctgcccct agcagggtga ccttggacag 
90901 ggcccttcac ctccgagcct cggtttcctt atttaggata acaagatagt aatgactacc 
90961 ccccggggcc agtggcttga tgtagctgct catgcacaag tgctgtagat gtaaagattg 
91021 tggttaggag tggccagctt gggcctggag gctatgattt ctgactcctg ^ctggtact 
91081 ttgccacagg cctttccagc cctcctcagc cccaatccct gaggacagtc tgtggctgcc 
91141 ccactgggag atgcccagcg ttggaattgc tgaaggaggc ctctccagga aggcttctcc 
91201 acttgtgtgc cctcccatgg ggccggcctg ctcctacccc acccacttcc ccttctccag 
91261 gataagcccg ctgcaacagc tccgtctccc agtgtctcag cctctctggc tgctcagccc 
91321 agcctggtcc agctggctat gctggcatgg accctagtct ggtggccagt tataaatagc 
91381 ccctgcaccc acagccttgg cagggtgctc ctagtgtggg tgcagaggac acttgagaag 
91441 aggcagccgt gcctgccatc ctgaccatgc caggcccaga gctgccatgg aggcacccag 
91501 gagcaggccc aaggacacat gggccctatg agctgaggaa cctgccctgg S^acagggtt 
91561 ctgcaggccc aacgtggccg gtcagggctg gctgtaggct tgaggcatca ctttatctca 
91621 tgactgggga tagagcatgg gagggtggcg acccagaggg cctgtgaggc ttggggctgg 
91681 aggcagaaca aagtgggcct gtttgcctgc ctgattgctt cctttgagcc =^catta 
91741 gagggcagct gggcaaatcc tctgattcca gggagggatg aagggaggga gaaggcaggg 
91801 ccaagaatgt cctaccatag gatctgcagc ccatcggaga tcactgtagc cctcagcccc 
91861 cggcccaggg aggagcatgt ttagtggagg agcactgtgg tggagtcgga ^gactccgtt 
91921 caaacaccac cagtgataca gtgttactgt gcacagttca tgtgactttt ttctcacgag 
91981 taaaatggaa ttgataatac ctaccttgca ggaccacgac aggattaagt gaggaaaaac 
92041 ccccatgaga gtgttttgcc attgtcaagt gagcctgagg gaggctgagg 9^" a ^ 
92101 ctgtatcatg cccccgagga caaactttcc agtttaccct gctccctctc tctgtcccta 
92161 ggctgcccca ggccctgtgc agacacacca ggccctcagc cgcagcccat ggacctgcgg 
92221 gtgggccagc ggcccccagt ggagccccca ccagagccca cattgctggc cctgcagcgc 
92281 ccccagcgcc tgcaccacca cctcttccta gcaggcctgc agcagcagcg ctcggtggag 
92341 cccatgaggg taaagatgga gctccctgca tgtggggcca ccttgagctt ggtccccagc 
92401 ctccccgcct tcagcatccc tagacaccag tctcagtcct caactccttg tccctttctg 
92461 ggctgccggc cctgcccaca gctctccatg gacacgccga tgcccgagtt gcaggtggga 
92521 ccccaggaac aagagctgcg gcagcttctc cacaaggaca agagcaagcg aagtaaggag 
92581 gtggccaccc cagcccagcc cagccccacc agccaggtgc ctgcggctgc ctgtgtggcc 
92641 tgtgaggggt gaggtgggag ggccgcagcc agctgggcct gagccgaggc tttccctctg 
92701 cttgcctggg ctctgcctgt gaatgtgtgg gggatgtggg ggtggggggt ggtgtctgga 
92761 ggctctaggg aggggtaggg cctcgggctt ggctcttgcc tagggagtcc ctgggacgcc 
92821 tcctactgag gatggggaca gggcagtggc caggtagtgc cacgaggccg cctgtccacc 
92881 cacctccagc cccctcctga ctctgcccct acaggtgctg tagccagcag cgtggtcaag 
92941 cagaagctag cggaggtgat tctgaaaaaa cagcaggcgg ccctagaaag aacagtccat 
93001 cccaacagcc ccggcattcc ctacaggtaa caccctcctc acctgccctc ctgtccccac 
93061 atgcaccctc cacccccgcc cccgtgttag ccatgagcac acacacttgc ctccttcctc 
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93121 cccagttgcc acaaccagtc cttacccttc ctctaaacat aatgcccccg agcccctctc 
"m tcaactgata cctgcccJcc tctctttaaa ttctccccac cccacctgag c-ttctcac 
93241 acacacacac acacacacac acacacacac acacacaccc tactggcttt tttcttgcac 
93301 ataagcccct tctctcttta tattttccct gagcgcaaaa atgtcctggt tcccagagca 
lllll gglSctagt gcaggtgaca gagcccccag tgggctcttc acccacgcac caagcacctg 
93421 StcSgc ?taggtcaga gctctgcact atagctgctg gagcggacag gcggcccact 
Hill gctgccacct ggagatgg?c cccattccta ccagccccac attgcccagc cc gcccgct 
93541 acagcctccc cctcaggtcc cagggcccgt gctcagggca gtgcccgtgc agtgtcccca 
IS «c?tcSaa gcagc?? t gg cactcgttct gtagaacoct ggagcccctg gagacggaag 
9366? gagccac^cg eteLtgetc agcagctttt tgcctcctgt tcccagcctg cccagtgacc 
93721 ccccagagca cttccctctg cgcaagacag gtgagctgaa caaacaggcg gacctttcag 
Hill gcSgLg ggggaagggc ctcggacatg ggggaggagt gtgcaggggt gggcgggc : g 
93841 ggctgggcca ggagatcatc ggtaggctag gatcttcttt ctagttctgc cttctctccc 
93901 c?tgaSUt agagatgact gggactgagg ggttaaaggg tggaaaaaag aagggtggtg 
93961 ggggcctgag tgalgctggt gctccctgca gtctctgagc ccaacctgaa ^tgcgctat 
94021 aagLcaaga agtccctgga gcggaggaag aatccactgc tccgaaagga ^gtgcgccc 
94081 ccLgcctcc ggcggcggcc cgcagagacc ctcggaggtg agggccggct ^gccagtgc 
94141 ggttgccatc ctcaaacctg gctggtcttg tccctttggg tcaggcccca "Jagacagg 
94201 ggtcccctcc ttaggactgc catgcgtggt tgcatggggg tgtcccacac acttgccgaa 
94261 gcgggggagt tggggctgaa acccagtccc tgctctgtta gctaaggtga "tctcccag 
94321 aaaagggggc acccttcaaa aaattatgca aaggtgctgt aggccaaagg ^ctg^ct 
94381 tct C ???g?t ctgacgggaa gaaagcagga ggccgggcgc ggtggttcac g«tataatc 
94441 tcagcacttt gggaggctga ggcaggtcaa tcacctgagg ttaggagttt g^gaccagcc 
94501 tggacaatat ggtgaaaccc tgtctctact aaaaatacaa aaattagcca ggcacggtgg 
Itlll 3?a?gcc?g ?ag?cccagc tacttgggag gctgagccag gagaatcgct tgaacccagg 
94621 aggtggagg? tgcagtgagc cgggatcgtg ccattgcact ccagcctggg caacagagca 
W fA g g c tLaaaaaaa aaaaaaagaa agcaggaagc aaaggtgctc gttaaggaag 
94741 ggggtgctcc cgggtctcct gcaccaggcg gcctggctgt accctcctgc ^ccctggc 
94801 c??tgactgc acttccctct ctccccaacc ctcagactcc tccccaagta Qtagcagcac 
94861 acccgcatca gggtgcagct cccccaatga cagcgagcac ggccccaatc ccatcctggg 
\\\fl Scggaggta aggccttgcc gagactgggc tctcctgggg cagttctgag ^^cagcctt 
94981 cttccagcag gcggccctac ctgggctggg gctgcagggt ctgggcagcc cctgccagag 
95041 cctcctgggt gttctgggga aggtgcgccg gggtagaggt ctgggaccgg tgaccctcgc 
ITlOl cctg^tccct atggcagg^g ctcttgggcc agcggctgcg ^tgcaggag -"ctgtgg 
95161 ccccgttcgc cttgccgaca gtgtccttgc tgcccgcaat cactctgggg ctgcccgccc 
5 2 " ctgc?agggt gagtggctgg ggtgcccacc cccactccaa Scccccccag ^tctttcac 
95281 tcccttttct tgctgcctca ccccatcatc ttcattgttc tctgctggaa tcttcttccc 
lllll cgtgacttct cccgcctctc ccccaggctg acagtgaccg caggacccat ccgactctgg 
95401 gLctcgggg gccaatcctg gggagccccc acactcccct cttcctgccc catggcttgg 
95461 agcccgaggc tgggggcacc ttgccctctc gcctgcagcc cattctcctc ctggacccct 
95521 lllgctclcl tgJcSgctg ctgactggtg agtctgctgc ttcttcaggg aaggggctgg 
95581 gt^ctgcac cctgctaaga gccaagcttg ggatggaccc atccttcctc cccatctctg 
95641 ?ccccctgtc ctgcgcattg ccctgctgca ccctggcccc ccaccctata ccctcgcttc 
95701" cttccaSgc tc?c?gtgg? tccctcctta ttccaccccc cgattctttc cagtgcccgg 
95761 gcttgggccc ttgcccttcc actttgccca gtccttaatg accaccgagc OTCtctctgg 
95821 gtcaggcctc cactggccac tgagccggac tcgctcagag cccctgcccc ccagtgccac 
95881 ?gct??ccca ccgccgggcc ccatgcagcc ccgcctggag cagctcaaaa ^cacgtcca 
95941 ggtgatcaag gtgagaggaa ttgggcagtg gaggtattga gggagtgttt *actggggac 
96001 ??aggggccl aaagaagagg ggtacttaga aagggcaggg aactggaggg ^aaagaggg 
96061 gga?g?ggct tcttggggcc cagagctgca tggcagctgg agtcctagca agatgactgg 
96121 ctgcctggcc cagcccacca cctcccaccc catgcccctc gctccaccat ggcttctcag 
Hill ccaggtStc cc?tccccag aggtcagcca agccgagtga gaagccccgg <=tgcggcaga 
96241 taccctcggc tgaagacctg gagacagatg gcgggggacc gggccaggtg gtggacgatg 
9«0 gcctggagca cagggagctg ggccatgggc agcctgaggc cagaggcccc ? «cctctcc 
96361 agcagcaccc tcaggtatgg cagtccccac ctgcccctca gaaagtgtcc tcagaagact 
96421 c?ggggcctg gcataagatg gggaagggag ggagatacga catcagtgca ^aggcagct 
96481 ctaggaccca tggttgccct ataagatcct gggtgctgga tccacactaa ggtgtaggca 
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96541 cacacacaca tgcacactca cacacccata cacacacata cacacaacag ="gccagtc 
96601 ?cagg?gaag catgtccctt ttccaggaag gagtctgtcc tttcctggag =«cacatag 
96661 tcSgccctg gtatgtctcc cctctatcca gaaaggtggc tagggccaga ggtgggatgg 
967n agccaggct? Lgcgtgtcc agcagaatgc tctcactgtg ggaatcaaga cccagtgcat 
96781 taocttgccg gagctgttgg gatacaggct gggcgcctta aacagcaggc atttaccatc 
Zll Sa C cag? C tc? ggagg^tgga agtcaaaatc gaggtgttgg tgjagttggt tcct ctggg 
96901 ggctgtgagt gtgagggcag gggctgttcc cggtctctct "ttggcttg ^atggtca 
96961 tcttcttcct gtggcttcat gtggtttccc tctgtgaatg "tgttcaga "tcctcttc 
97021 ctataaggac aatagtcata ctgggttaag gcccacccta acgacctcat tttaatttga 
97081 "ac?tc?gt ttgtaaagac cctatctctg aataaggtca tgtttagagg tactgggggt 
97 111 tgggacSa acatataLt ttgagggtgg ggaacataat ttactccata acacatgacg 
97201 aSggccaca cacatgttct tgaacagtta catagtccag gacaggagga "tcctggtc 
97261 agcacaagat ccagcgcccc tcccctggtt cctggctttg gagccccaag ^ccgggga 
97321 gctggtggaa tgggtggtca gtctggggtg caaacctgtc agggggctgc aggggacagg 
97381 ggg??tSag agSaaaggc cagagcccca ctggacagca ggtctaggtt tatcctggaa 
Villi lllttcllgl aaaggggc2t gcttggcagt tcccaagacc tcaggcagaa ^agagggag 
97501 caggaccctg aaacactgga gaccaaggcc ccatctttcc cctaggtgtt ^Jctgggaa 
97561 cagcagcgac tggctgggcg gctcccccgg ggcagcaccg gggacactgt g<=tgcttcct 
9^21 egg g?gggcaccg gcctctgtcc egggctcagt cttccccagc cgcacctgcc 

lltll t ca?tgtcag cc^cagagcc tgccagccag gcccgagtcc tctccagctc agagacccct 
97741 gccaggaccc tgcccttcac cacaggtgag acegggagga gggtggcggg tggagggagg 
97801 ggct?ggctg cacgagtcca tgtgggtgtc ttggtgtcac ttgggacatt "tagaggee 
97861 acagagtget tagccttgtt aggcccacgt agtacccatg gagcacatgg aacagctggt 
97921 tat?gcaltt ggecgatgag gaccaaggct cacgaaatct aaggtgacaa 9=^gtggtc 
97981 aaatagcaag tggtagtcaa gecaggataa gaattccagt ctcctgccaa tgcactcagc 
98041 cctttlaaaa aatgatattt attactgttg etctgettgt aaaaagagct «gaagtatt 
98101 ttagacattt tgaagagtac agaaaaacct aagaagaaaa gaaaaatcac «accagtat 
98161 cccaccaccc agaagtaaac cctctgaaat tetgetgtat ttcagtccag ^"tgttct 
98221 aaccatatgt acatgtacag atgccatgaa cacatgaact acgttttgta tectgettta 
lllll cSgtSc atatLtgaa tc^ttcttgg cataattagt ctttaaaact sagagtctca 
98341 tagtatttca ttaatgtatt tcatttttac tgagggatcc cttatcagtt agacatttag 
98401 attatagctt atttgaattt ecttatgeat aaatctttcc teatgettgg gattatttcc 
98461 caaggt?cac tctaaagaag tagcattcct gggtcacatg gtgtgagcat "tgagagtc 
98521 gttggtgtcc tagaegcaca gaaattgacc ctcccacccg caatgagcag ^cctcctc 
98s1l ?gaagacttc ccacgggtca gactgaaata gtcacttctc caaagctgga "tgtctatc 
98641 acatggtcca gtgtcatcgt gggcttctta gctcccggtt tgggggtttc «taggaattc 
98701 ttttccctcc tgctgcccct tggtagcetc tctgggttca tgacacgtgt S^gagatgct 
98761 gtacgttagg cctcatgctt tgetctgage acttgagggc ctggtgctgg ^^Tn 
98821 ?ctgggccaS ccagcagtcg tgtccgcatg tgggaaggee gtggctctgt ^agecatg 
98881 ttggc?ggag ctgtgttgat gtgttggctg ctgccacctg gggaagtgtc tgggcgtgtg 
lllll tggacaggtg tgaggggctg gggctggggt aggggcagga tgaaatgcag ^ctgtgtgg 
99001 gtgtgagggg tgtgtacccg cccggctcca tgtgggtgcc tgctgtggcg gtgctggcgt 
99061 gc?c?c?gS gccaaggcca tggggcgtga ggactccctg ggtccccgct ctgacccttg 
99121 ctcctgcagg gctgatctat gaeteggtea tgetgaagea ccagtgctcc tgcggtgaca 
99181 acagcaggca cccggagcac gccggccgca tccagagcat ctggtcccgg =tgcaggagc 
9 241 gggggc??cg gagccagtgt gaggtgagga ggcgcgggtg gggeccgagg aatgggtgga 
99301 gggaggagtc atgggagggg aggggtgggg ggccctgggg cccatgagag atgaggggca 
99361 S?ggggtgg tggtgatggg agggaagggg cgagcatgag ctcagagctc tgtggtcccc 
99421 ttttcagtgt ctccgaggcc ggaaggcetc cctggaagag ctgeagtegg Jccactctga 
99481 gcggcacgtg ctcctctacg gcaccaaccc gctcagccgc ctcaaactgg acaaegggaa 
99541 gc?ggca?g? aatggcctag tggccctgtc tccccatgcc agcttacctc acccagctcc 
9 601 ?atg?ac??c tgtctegget ctgcccgccc agccagc=tc ctcctgcacc ctggacgtcc 
99661 ctactccagc ttgctgccaa gcccctcctc agcccacctc cacctctccc ttccatattt 
72 ctctccccca atactSaccc ggccctgctc tctgggctcc ctgctccctg ttgggccaaa 
99781 ggctgagagt attcaegctg acgtgggctg ggcctctccc cgcagggctc ctggcacagc 
99841 ggatgtltlt gatgctgccc tgtggtgggg ttggggtaag tgtgcccagg 
99901 gggcgttgcc agggctctca gctctcctcc ctgtggttet cccaggccca gcccctgcag 
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99961 aacctctgct tgttgtggtt ctgccagaca gggtgagcca gggacttcct gaggtgcccc 
100021 ctgcagcagg aagctccttt tggacaggcg tgtctcggac ccacagtctc ccccgaatgc 
100081 ggagtccagc ctaagccttc ccctagaagg tgtctggtag atgttgagtg ^ggtttcagg 
100141 agcagggcca aggctggggc ttaggatcat ctctcccttc aaagaccccc atgactgggc 
100201 attggccgcc aggctgctct gtctgctctt aagtggcaag ttggggtacc tcagcctggt 
100261 ccccagacct tgggctgcct ggtgtgacat cacggtggtg cttccggtgt ""ggcgat 
100321 cccagcactc cccactccgg gacatagccc caaactccgc tcgcgagctt tgcttcctaa 
100381 gtcctcaccc ctttgtgaag ggagcttccc gctccctccg gctcagctct cctcgcctaa 
100441 cactatccct gcagtagttt ctcaagcaag gtgtgtagag gcaggggatg gaggcctcat 
100501 tccggaggga aagtgggagc tgtagctggt gggggacttt gggagccagt cagtgcccta 
100561 ttcacaactt cccatttctt gccactttct ggtttttcca actgttgttg cttctgtttt 
100621 ctcctccctc ctctccctct ctgtctttct ctctctctct ctttctccag cctcttgcga 
100681 ctctctctgc cttcctcgcc tctcttggtc tgcctcgccc tccccatctc cccatcatgc 
100741 cccccggccc ctccctagcc ttgaggccca gggactgggt ttggggggcc tcccagcctg 
100801 ggctaggggc cctgagtgga agacagtggt gcagacggcc cctccagctc cgaccgtccc 
100861 gcagggcctg agcagagtca gctggggctt aaaaccccct cccggcccaa accccaagtc 
100921 ccgcccaggt aacgccatgc cocctcccct gaccggggag gcaggcgtga tgctgccagc 
100981 agagtgctgg ccagataatg ggctggtgct gggacttaag ctgggaaaaa gtcatgctgg 
101041 gattggggga cacaggaggc cttgcctttg ggcggtgggg cactggggag gcagcactgt 
101101 ctgcccagct ccctgcccct ggggtcctgg ccgtggggtg gggaccaccc ccttgggccc 
101161 tggctcctgt gtgaagcctt ggatgatgcg ggccctgact ctggctcccg caggtggaca 
101221 ctgacaccat ctggaatgag cttcattcct ccaatgcagc ccgctgggcc gctggcagtg 
101281 tcactgacct cgccttcaaa gtggcttctc gtgagctaaa ggtaggaggt ttgggttgaa 
101341 ggtggacaca ccacaaagga ggaagcagag tggggtagtg gggaatccag gcccagaacc 
101401 ccaggcatcg cattcctctt agagattgct acagggtttt ggaggggaaa ttgagggctc . 
101461 tgggaaccag gttgagattg gaactcttgg ggtacgttca tgcagctgtg ggtcagagct 
101521 gtctgttgat tgacaagcat tcCttctttt tccagaatgg tttcgctgtg gtgcggcccc 
101581 caggacacca tgcagatcat tcaacagcca tgtaaggcta agggaagacc tgggtgggat 
101641 gaggtggggg gcaagccccc aggaacttcc ttcagggaca ttctctcttc ttccctgagc 
101701 tttctcaggc tgggccaacc caggggcctg gggaggtgag ggcatgtgga gagaatgggc 
101761 tggcaggacc tgtctctcct tccaggggct tctgcttctt caactcagtg gccatcgcct 
101821 gccggcagct gcaacagcag agcaaggcca gcaagatcct cattgtagac tgggtaggtg 
101881 cctgtccgta gcaccctcca attcgagagc cctgggggaa aagccctgag cctgatgtta 
101941 gagatgcggc ttcatgtctt agttctgcag tagcctctct gagcctcagt ttccccttgt 
102001 gtaaaatttg ggtgaagata acacccacat cacagttggg aggcctagag gggatggcgt 
102061 gtgggaacgc attcagccat cgcaaacccc tgcaacgagt aggagctgtc atttgagtgt 
102121 tgtcttttga cctctattgg cttcttttgg cagatctagt aatttctgca tttcctgtac 
102181 aggtagtgat gataagaata atagcagata acatcagtac accactaatc acatccagac 
102241 actgatggtt ttacacatga tggatttaat cctgactata acccacttta cagatgaaag 
102301 tgagcacaga gagattaagt aactcacaca cagtcattcg taagtcatga gatggatttg 
102361 aacccaggcg ggttagctct agagtgcttg cgtttaactg ctaagctatg tcccttctgc 
102421 actgacagct gtgtaagaga catttctaag cagaagttga gagcggtgga ggacctttgc 
102481 acacttgagt tcccgcatgg tcctgtgagt cgagtgtagg gcccagctct ccctacgagg 
102541 gatggggctg ggcctcgtgt acctgcccct ctgtaaccga gcttggtttc tgatctcctc 
102601 ataacttcat gactttatgc aagacagagt ggttcctgat atgtgtaacc ctgaaccctt 
102661 ccctctcctt gccactaacc ccatgtccac acagttactc tctcaggtgg gctggcctga 
102721 gattgggaca cctcctctcc ttcaggatct catattacag ccagccctgt ccagcacaga 
102781 gaggccgagg ttcagagccg ggcagtggat tacgtggggc cactcgaccg tgtggcttta 
102841 ggaaccccag gttcctgatc ccagtctagg gtcctgacct cagaatggcc actgaccttg 
102901 aaacccttct aacctgtcct ggcccccatc tctctgcctt ccctaatcgc tgcccgtctc 
102961 cctacacagg acgtgcacca tggcaacggc acccagcaaa ccttctacca agaccccagt 
103021 gtgctctaca tctccctgca tcgccatgac gacggcaact tcttcccggg gagtggggct 
103081 gtggatgagg taaccgcatg tcagggccac atcttccagc ctcattgacc tcctcctgac 
103141 acttactctg cctctgtcat gacgagctgt gtgatcctgg gcagactgct gagcctctct 
103201 gatcctaaac ttccccacct ggaaatgggg aggctggatg agctgggctg gcagctctaa 
103261 caaactggtg ttccccttct gggactctgc tgtcctcatg tctctcttgc etcctgtttt 
103321 ccaggtaggg gctggcagcg gtgagggctt caatgtcaat gtggcctggg ctggaggtct 
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103381 ggaccccccc atgggggatc ctgagtacct ggctgctttc aggtacgtgc tccgggggcc 
103441 cagaggggca agtccaccct ctcctgtccc ttctcccaag agcaccaggg gggaggtgat 
103S01 cagtfggatt g?cagcctgt ccccaccagt tcctagacat tgtaggtgaa ^gccagtgag 
103561 aataggacaa acagagagaa gaatgcaaaa gtcaaagggt gctttgcaaa ggcatacatt 
llllll accgagagcc aatgtLaac tgattgctgg caggtgggtg ^tggagtgag -gagctggc 
103681 acatttagtc agagaaggct gccactctat ttgggaaaag agaattctgg ^aatggatct 
103741 tcaaacactt ttctggagtt atctccatga cagctaattc tacgagagcc ctgggctgga 
103801 gttcctggag tcttctcaga gcccagggct atgaagaaca cccaagcagg ccccagagtt 
103861 ggatcagggg tagaggaagg cagctggggg ggggcctgga agagggagag gatgagagaa 
"»21 ?gtagc?agg tggcgcagaa cctcagagga cctagttgtc ccctactcag ctctcugt. 
103981 gtgagtagct gggtgtggtc aactcagtcc aaaggactga gcacttgtag tccctgaagc 
104041 ?t?g?ga?ca gagtccatct ccgcaaggct gtgagattac cctttccctg tggctccggc 
104101 cac?gcaccc cacagatgct tgcatgcaca cacacacatg cacacacaca tggtcacaca 
104161 cactcctctt tcattccctc tggtgctcca tccttggctc ctttctgcct ="gctagtt 
104221 aagtccccta gggggctgag tccttaggct gtgtgtgcca g^catggg 
104281 aggtcaagga ggtcagagaa atctgccagt tgtgctgggg engage ="ggagtcc 
104341 taagaacagg gtgccccacc gcaaagttgg caggaccgcc cctggcaacc ctgcacagta. 
104401 cgatgatcgc cacttcttgt gacctcacag gatagtcgtg atgcccatcg cccgagagtt 
104461 ctctccagac ctagtcctgg tgtctgctgg atttgatgct gctgagggtc acccggcccc 
104521 actgggtggc taccatgttt ctgccaaatg taagggagcc tcagctgagg gggacgttag 
lolsei gga?agagag ccaggcggtg cggggagttg ggaggcactc ccaagtcaga -gggaaggt 
104641 ggcagtggcc agcccagggc tttcagcctg aggactggag tatggcagct ^cctgaaa 
104701 ttccccggga tctcctagcc gagcacagcc caagcccttt ctcaggacca 99^99"" 
104761 ccacggaggg cttgaccagg tcatacccat ggggacttaa gtccagtagg caggaagctc 
104821 agccg?ggga ctccccacca cagctgggtt gattccaggt gggctggcag ctcctccaga 
104881 ggaaggggag agagaagcag cactctcaga atagagggtg gccacagggc ccagagtaca 
104941 gaaagaagag agggtgtagc tcagtgaaaa agacacaggc tagagtcaat gacccaagtt 
loSool cagglccL? c??|ctgcca cttactagct gtggggcctt tcocaaggcc cttaacctcc 
105061 ctglgccttg agtgaagcat actagtaggt tttgtacgac attcaatgtg aaagcacttt 
105121 ggaaatagtg attgatacat gtgagtcatt ctttattagg gaggaagcaa 0°-BBB»0c 
105181 cacaggggta gagaacaggg tcacctctcc actcccgccc ctcccatttc tcccctccca 
105241 acctctaggt tttggataca tgacgcagca actgatgaac ctggcaggag 9=9«gtggt 
105301 gctggccttg gagggtggcc atgacctcac agccatctgt gacgcctctg ^gcctgtgt 
105361 ggctgctctt ctgggtaaca gggtgagccg tctccctccc ccatccatgc "ctgtcagg 
105421 caggtaagcc cggctctcag gactacccaa ggagcaggca gatgggatgg 9acagggtgg 
105481 gag?ggcLa gcctgaaaca aggtaggcga agcggaagcc tctgttccaa 9ttaggtcca 
105541 ?gca|catct cctggcctag gtagagtgtg cttgtggcta gaaggctggg 9~cctgggg 
105601 tgggagtgag ctgggcctgt gggtccctga gagactggtg 9Ctgatgtac tgttttctat 
105661 aggtggatcc cctttcagaa gaaggctgga aacagaaacc caacctcaat 9ccatccgct 
105721 ctctggaggc cgtgatccgg gtgcacagta agtgtggaga tgggacactc 9Ctgagctca 
105781 gactgaagga tcttggtggt accctgcccc accgtggcca gatcctaggg cttccggtgc 
105841 cagccaggtg acctgctgtt ggtctggagt aagattcctg tgagtgaccc ^gcagcaat 
105901 ggtgagcacc ccccagtgag gggttatcct ctgagccccc ccgatggagc =^cagggcc 
Io5961 ?ac?agacag tggcccctca aggtagggac tggcctccat ctctagcgac agccctagac 
106021 cagggccagg tcaagagcaa cactcaggcc ttgtttgcca aaaggcctgg ttcccatccc 
i06081 tc«ctcag? cctggccaca ggcgtctcag gagctctgct ggcttggggg =tgcgtcttg 
106141 ggataacccc cacatttgta aagtacttta aattttcaac ttcaactcaa «tctattga 
106201 gcatcttatg tcaagaccca taatctatac tagggataaa aatgagtaaa atagattccc 
106261 atatcaaggg ctgggtaggg gagccgtgat gtctttacat aatggtaaag acatggctga 
106321 ttcctcttac ggtgggtgcc ctcacactga gccagattcc aggacatggt tcctcacagc 
106381 agcaggcagg aggagcattc tcctggcctg ggcacccatg cagagcggcc gtggtgatgg 
106441 tcaglLtS caigttgtgt tcgtcccacc tcccaggccc tcctttcctg -g^ctgggc 
106501 tgagcactgg tgggggctgt gtttaagtgg gaggcccgag cttggggctc tgggaggtca 
106561 c?g?gaca?a glccctgtct gcaggcaagc aggctctcct gatgctctca 99agccccgc 
106621 acctgtgggg aatgagtcaa aggtggcctt gcagccacag gggatgagag gaaggctggg 
106681 cacctgctag gactccctca cagccatgtt gaacccactc tgtgtaccct 9tcaggctgt 
106741 gcgggagtgg gagcgaagtg aggagagggg caggtgggag agccgaccct aagtggagga 
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mfiBOi caaacccact cctccggggc cctgggcctg agacaccaac ctcaatatcc ggtctaggac 
Will acaatgSga ggggct?g? t ttctccaacc ctttctgacc tggcatctta ccccaggtaa 
Weill SSSS Sacgcagc gcctggccto ctgtccagac tcctgggtgc ctagagtgcc 
106981 aggggctgac aaagaagaag tggaggcagt gaccgcactg gcgtccctct ccg^TO« 
107041 ccJggctgaa gataggtaat gccagacccc tggccctggg cccacagcct ctccaccgct 
WWl tcaScctcc ctgcttgaag accccgggtc cgctatgcag ccaccccaac cctcccaggc 
Willi ttcctgacca gggttgagag gaagcttagc taaggccctt gctgcagccc tggtgctcca 
Will acatcccacc ???gtL? t 2 cccacaggcc ctcggagcag ctggtggagg aggaagaacc 
Will CSaatctc taaggctctg gaaccatctg cccgcccacc atgcccttgg gacctggttc 
Will tSctaacc cctggcaata gcccccattc ctgggtcttt agagatcctg tgggcaagta 
WW attagaacca gagaacagcc ?gcctgcttt gacagttatc ccagggagcg tgagaaaatc 
Will «tggg?cta gaatgggaac tggagaggac cctgagagga gacgggctgg ^ggcgaccc 
107521 ccaSgggct ctcgagaaca gattctccoc tccagtatgg gccctggctg tggcccccat 
\Vtlll tcctcaggac tgcacagagg aggactggct ccggctccgt cgggctcacc cttaaccact 
Will a^ccSgct c?gcaaacSc cagactttgc acacagcctc aggctccaca cagaaatgtg 
WlWl aacttagS cagacaggct ggcccttcct aggctctagg ggctaggggg gagtggggag 
Will ccaagaggtc ccatat??ct gagtgcaggg gtagtccctc tcacctgctt cctcagacga 
107821 ctctggaagc ttccctctac cactgggcac tgagacgaag ctccctgaca 9"9agactg 
Willi ocaa??c?cc atctggtccg taccctcgcc agaggccccc ctacatcaac ctcctggcga 
Will ?gc?ctggtg gagcagatgg gtgctctggg agtcctgtgc ttcctgatcc aatggtgcca 
WWol aaccctt^at ctccccaaga agcgcagcat acccctggga cccctcggcc actgcccact 
iSISSi Saggaacct tctctgtt?c tggggcctcc cccaccatag ctctgattcc caccccacat 
"££ aggagSgcc tgactgaggg ggaaggggtg ggagagaaga tacagacatg Q^ggagggga 
108181 SSaetctg gcaaagtctt caaggctttt gggggtccag gcctggggtc aagaaggaaa 
lollll gcatgfgtgt gagtgaggcg tgtgtgtgag cgtgtgtgtg ag gaggcgt 

108301 atgtgtgtgt ctttcctagg acccaccata ccctgtgtat gtatgcatgt ccctgtaa 
WaWl aSaaaaaaa tggaaaaaaa tctgaacaat aaatgtttta tttgctttaa aagtgcctct 
1M421 gaaagggccc cccagaagtg agcagtgcgc cgtcaagcgg gtgtgcaggg "cacagctg 
Will ?acgg?acag tgtgggtctg agtcactgcc ggaggaggga -agggtggt ctgggccgca 
108541 acccctttaa caatctgccc ttcctgccct gcaggaagaa cccattctga acacaccctg 
Will gctgtccc^g gctgcc«ac tttggggtga caaagaggag gcagccctgg ^tgagtcca 
Will ?agagaccag ccc?ga t atg gcaggagtgg gggtggggtg OHMtggg 
108721 ctcagcccca gctcaccacg gcatccccga agagttgtga ctcagacaca cctgggttta 
Will aSccagc? gggagctcag gtaagtcaaa tcgtcttctg gggcctctgt ttatcagtag 
Will aaggcSag aagtatacac ?gttgatggc tccttcccgc tctgatgcac «tgcctgat 
iSSm "agcataca ctgagcctag aagagagaag gggtgaggca «ggcctgga c-gctcacc 
108961 cagcctaagc agagaggaag gcgccaggct ggcagcacct 9"tttgtgg "ctgagtcc 
109021 gtScggtttt tccagcagga agaggagcac ctcattacct tagacctggc ccaagctcct 
109081 ggcagcctgg cagagtgtga gggaagaggc gctaatccct "cccatctg ^ccggcc 
109141 tcgggtgtgg acaccaaatc ccgcaggggt tgctgtagct atgcccgtgg S^tccttgc 
109201 cc?ggctggg gtgtgctaga gagaggaaag ctggaggagg agagctgagc tggtggttae 
Jo9261 cccSgcSg gagggccaag gcaagagggc ctgcagcccc agagatactg "tctgtccc 
low" ctgStcca gggcacaact gaactagcgg aatggcttaa tcagatagct cgagaactgc 
Will cactaccact ccctccctgc ccactcctcc caaagtccac ctgttcccgc aagagtccca 
S cctcacaagc aaccaccaga ggctgataca aatggccgct gtatttttgc taaagtgaca 
109501 gtgacacaga taaggcaaag agctgagggg caggacacat cagatgggaa WMffff"" 
Will atacaaaatg gcagtctaac agaaaatcat ccttgtacca acagcccctt ccctcccaag 
Will ?Sggtgagc Sfgggcca g?gtatgggc agaaaagcag atttgtgtcc ttcagaaggg 
Will aaSgXaaa aggtgaaagc tctagttgaa gggcagtgag -omctgg. ^gggagaga 
109741 aggtctctcc tggccggtgg tctgggtgca gcaagggcac tctgagaagg ^agaatggaa 
109801 acacagggct ggaggggcat gggtacaggt ttgggggctc Cttccagcct ctactatgtt 
Willi ac?cS??cc ccaaagccct ?acaggggca gaagcacatt ccccgtgacc ctgagtctgg 
2" Jctc^t^g gaagtcttct ggggtgtatg gatgcctgtg tgtgtgagtg ^atgggtgg 
109981 ggggccacgg ctatctggct ctagcacact catgggagac cagctctggg aacaacagga 
iwSl ?ggggtgc?g ggatgggggt ttaagaggtc tctgctagat atttctgaac tgacctcccc 
110101 aggtgcccaa cctggccttg ggaagagagt gcctagggca 9°fl»9^« ?a?tgccc?g 
110161 ctgcagcata ggtccaggcc tcatggccct acaccttgac ctcttgactt tgttgccctg 
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ass ssss s=ss ss ssss s™- ss.™- 

£== 5= ES ESS ™= SHE 
I is! SIS EE ESS ==~ 2= 
I Isl =E= == =~ S5S fi 

Willi acaaagtcag cScggtagcg gtgggcatag aggctgagca ggaaggccca cttgaaggaa 

sis sss =s === ~s rsis 

""S JaaaacSctg tgatggaggt tttagagcca tggtccccaa cctttttggc accagggact 
ESS gg«?tgtgg aaga?aa??t ttccacaaaa accttgggat ggtttgggga tgaaactgtt 

=££ SS= 555* 3=5= =3= ~ 
Ss 555° S2K 555° 3S S5SS 
S SSSS =22= SS =S= SSSS 

tcSacJccc ggaagaagga cctctggtta tttccagcca cagccaccag agggcgctcc 
Willi caSScagag ??gagcacag actaatgggt cccaatatca ggagtgcttg tatgggctat 
1M21 aSactgc?ca agac?tcaca tcagtttcat agaatccacc caacttgcga S^ggggact 
Sl781 StttStcc alatgaacca taacaaaacc cgtgtccggg gaggttaagt aattcaccca 

SEES 555° 2SS5 S5SS 555* SS 
SSS 555' ™ »~ ssss 3S5S =255 

SSI £S5c £255 who ctcMCc "tcccc^g 

S' S? S2SS 2=3S SSSS2 ESS5S 5*55 
SSSS 5°55 3SSS SS=S= 55*3 
H= 555' 22=2 £2=£ = « 

ii^SJ aaatttcact acttttcaag aggataaaag gatcctgaaa accagaaagt ctgtgcctca 

5 555 5=22 =£55 S=S= 3522 
S3 3=5 S== 555' SS5J = 

iiSSl acct?atgcc actccctcca ttttgcggca aagggcaggc catcaccacc tgcaccgctc 
llSSi cccaccSca ctgcccccag cttttcctgg gcctggcctc tgcgcctggg tggacacttc 

~3 *555 =55 SS5S 555 
~ J---: — j 2-S5 SS 5 

inifii rrrrf-ctttcca aaaggcagct gcacacatgc cactcagagt agttaccaaa tgcgi.cn.ciyy 
!S£ aaaSaagS SSggttgg ggaaagtggt tatctctggc aatggagaca aggaagggaa 

EE S= EE Si 3= SSi 

U 46 gSaagggg gaaXaggca ggaggaagct tgtcactgtg gagctatgct ctggttacca 
113521 gctcagaggc tgtcccagtt tggctgtccc cagacagtcc agtgaggaac aaaaacccat 
lulu gagac?c?L gccaagaaac caggagcctg gcactgctgt gtcccaaagc cttggtgttt 



80 



WO 00/71703 



PCT/IB00/01252 



113641 ccacatctaa aaatgggtgg gcccaggggt cctgccagtt taggtaactg ^ccagggt 
113701 tctaccctag tgagggtgaa ggcctaccaa gcctacagct tccctcagcc "^gccaccg 
113761 tttaaccccc tgaacactct cccagctttg cccctgccca cctccactct tcctcagggg 
llllll ataggggcct ggaatgtggg tccccctcct actgagatca gggtgggcca ggacaagcat 
llllll ?tg????tcc cLcc?ag?? tggatgctgg agtgggccag aggtggacag gacaatcatc 
mill cScagc^c ctcttacctc ctacaagatc tggattttta taccagccac ctttcacaga 
lllloi ScStccc actcctcaca tgtgtcccat gttttcattt gagggagctg tttggtttat 
lAlll aaaaoaccct gggaacaagg ggtgttgtca ctgagcacac tcaaggagca gtctgatggg 
lltlil cac??gt"g galcaggt?? J^gccctc tgtctcctcg tgccacagag gggttgggga 
llilll aattgaactc ?aaga??ctt tcccactcaa agattctaga agccagcttg ggagaaaaat 
mill aagSagaa caa?tcctct gtgactcagc agtttctggg ttaggaaatg ctgaaatagg 
mill gg«tgtgaa gatgccatct cttagtccac tggccacgat ccagtggttc cccaaaactc 
mill ?SccccLt gtacatgcac ataccaaaga gggctgaggg caggagggag aggaagacag 
lltlll ccatttgggg gcgttt?ggg ccctgttctt tgttaacaac aggcatggtt tacccacctc 
llAll ?cacct?«? ?caaccttgc tccaggccct gcacagaggc ctcccctcca gataaacaca 
lllsll caJcaagtgt ggaggcaggc ctgctgccca cgccctggct cccaccaccc tcctgggaag 
S3 ggagc^tS aLagcccL cccaaggggg tcactgaagg agatggagcc -tcactggt 
miei «cctcccac acatcaggca ggaggcaatg tatctcccta atacccttcc ctggcacact 
114721 tggggactct aggaagcctg gtttataaaa ctcggggtgg aatggacagg tccccutcc 
ii47ai cacctaactg caagcccaca ccagaccaca ccgttgctcc atcccacctg ccccaagyay 
lltlll cagaacccc? gJttagccat gtgagcttat tggctcacag ccgataagct aagggtaagg 
mioi aaggStagg gtagggcggt gaaagcatcc ccagtggctg ggctggaggt gaggagacag 
lltlll aagacacccg ggggatccca lagggtaaat gcagacaaga aggacactgg gcctaggtca 
115021 gglccctcS SSttccf ggaggaagac agtcctggag ccccagggct cttgctcaca 
115081 actcacctgg gaaaaacata gagctgttta gacttcagga gcaacttttc tttttctctt 
mill ?cct?ggt?? actaaaccca gagcaagagt ttgtgttttc ccccaggact -cacagcaa 
115201 aaccaaacca ggtagatcca acccacacct gcccgcctcc ccaggaaagc cagtcttgct 
llllll StgcSctg c?tt?ctcca aagccacttc ttcgaaggta cccatcagga ^gagaggg 
nS321 tatccccacc cgtgaacact ctgcccacca gacccagggg ctccatgact ctgctccaga 
115381 aactggcaca tccaatcagt ccttgcctgg tccaacacag gagaaggagc atgctggggc 
lillll ?acc??tggg tgactcagla gattctgagc tataaaacgc tgagtcagaa gtagggtgct 
mtoi cacacgtfag Saatctgct gacactttac ccccaaaaga ggaagaaggt tgactggcca 
115561 caaaccctct gagaactcac tcatggtggg gaaggtcgga ggccoaggct tggcaacccc 
11M21 tc?ccctgcc accatccacc accaccacta ccaagcagtt ttggctcttc cacagccact 
115681 atcaaagatc agaccatcag ggagatacca ggaccctact ccagctggct gctgccctag 
S?E SagcSctg c?ctagcgag Sgctgccct agcgcctctc tctgaaggca flctcoc^c 
115801 tggLtgcc? cataggccaa gggaagcctg tggggaggga gagagggcag agttgggtcg 
115861 aaaaaaaacc ccaggcaact ccctagagta taagaaagaa ggccttttcc acagccctct 
llllll aggaSSgc tggagactca gggagtgggc agcactgcaa gatttcagat ctggagggaa 
1159B1 SJaaatgtc ttttggggac atctcctccc actcctaata gatgaggaaa ctgtggccca 
mill ggaSSSc aaacggcLg gtagggttca cctccacttg taccaggcca ^ctcaacac 
116101 aaccagctga gatcccaggc tggccctccc tgctcatcct tctcttgcct tcggtcttcg 
lltlll caatg?aa?c !tagggc??t gacgccgcct tccagagggg aaagcaacag ggccaatagg 
llllll aaacaaaaaa gtggcaggga gaagtgaacc ttgacaaaca tggagggtgg cggggtgcag 
1 Hill Sggaaagg aac?agggct ctgtagataa cgcgcagaga tgggccagtt gtcctoagga 
116341 tcccacaggt ggtgaggcag ctgggcaggc agagaacacc ctagccaggg tgcccatccc 
11640 cccttctfgg JgaLSgtg ct??gttggc attgtgtagg gtggggccct gtatgcccct 
116461 cttctaaggc attaacccca cctcatgctg cgactctacc cagggatggc actcagcact 
116521 ccctatggca gtgagtaaat tagttatttt tagttattcc atttagggtt cttttggccg 
lltlll agga?t??ag Latggaata taatcatcat atgtaaaagt attatacgta ttttc tteee 
116641 aaagtccttt cccacacata ttatttcatg tagctgtgta atcccgggta agcaatttat 
lltlll «aacttcag gcctcagttt ccttatctgt aaaatggaca taatcgtaag ^ctacttca 
116761 tgagactaa? gtaaggatta aatgaaataa gggaagcagg "gcttaaca tjgtgcctga 
116821 cacatagaaa gcatttttta aaatgttaga aagtagagat aatatttttc atcttcatac 
llllll caa?tc?atg gcgcagagag gttaaactgc gagcccaaat gtgcacaaca aggagcactg 
116941 gtcagcccag agcccccatc agcgcaccga tgcttcccct tccctcccag aagcacagaa 
117001 aggg?ggctg gcctgcagga tttggcagag cttggctgag gagccacagc agacgggtag 
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1170.1 caaaaaggca ccaacatggg tggaaagaga atgtccagtt ^atgagat ccctaacgcc 
117121 gtcctccctg tgggtctcag cagagggctc ^ « ! g * cctcac 

117181 gggcttcccc agccacccct agccctcttc ="tcccact * ccgtgtgtgt 
117241 ccagcaccca gggaaggggc gcctgggggg cagawatcc ccc 9 cgggcgcgcg 
117301 gtgcgtgtgt gtgtgtgtgt gtgtttgggg ^33S cg?ga?aga? 

117361 gaggggacac tgtcgtgggg "actgggcg gggccg?cgg cacccccagg 

117421 aacccgggcg ^cgcggcagg "tgtgcagc cggcagtgg f*J gcccgggccc 
117481 tggcgcccgg gcgggcatcg ^ctcagag gcacc gg^ cactccaccc gcCcc g C ggg 
117541 gcgtggggcc tgccgccgcc ^accgctgtt ttcgagta cc gcagccgcgc 

117601 gaagcgccgc tcgcggggag cgtcctggag «gctgacgg g » gccgcg gtcc 
117661 acccgccccg cgccgcccag cgtcecgggg t-ctgcgag ccctccc g g ^ 
117721 ccggctgtcg gtagaccacc ^ccagacga ^agatgga g g gg gggctgcggc 
117781 tgccggagta ggcggcgcgg jcagcctgg ™| c gaagcc gcca 

117841 gccgggcggg ccgagggcga gcgcggccga ^cacagg eg ^ cggcccgccc 
117901 gccggagccg cgggagccgc cagagcagcc Sgcgcccg gaacegcaga 

117961 ccagcgccgc ccgcacagcg ^cctccccgg fjggWB « aaaaggcgga 
118021 cgccaccgcc getttgegaa ^tgccgtgt =9"tggggg g J gga 
118081 ttcctgggcc catccccaga cccgccgtgt «ag a "|" ^ tacct = tg agt acgatgc 
118141 aatatgeett tatacgagcg --gcgagg ^taaaaatc tttacctc g J^J^ 
118201 gtattttcgt "aaaattaa aattamtt ^cttgttaa at caaccaggtt 

118261 gaaatattag agtacgctgt ^Jagaatt gtctgg gaac ccctgcgacc 

118321 ccctcccacc atategcaga SW»tttctcc a ««« aaa Lgcacagct ccccacaaat 
118381 atcaccttct gaetgeaaac attctataca "ctatcctc acg * gtacagt ggc 
118441 ccctactttt ttttttttaa acagagtctc ^ctgttgc ccggg gg g 
118501 gecatcatag ctccgcatcc tccaacacct ^"caagc ^g t tta 

118561 ccaagcagcc aggactacag ^cctgg cctggcctca 

118621 ttttttgtag agatagggtc tegctatatt ^ccagg g « ccactgcaac 
118681 agctgtcttc ccacctcggc cteccaaage gff«M ^Lc C | c ? caccct gacc 
118741 ggacctcacc tttcctttta tcagcacaag "ttatcctc ctgagc tccc 
118801 ctegggatea taccattgta aggaagagac agatctgtag ^ggaggg ^ 
118861 acgtgagccc agcttccggc egggagetn WJ^ a ta?ctgcac aaaacataac 
118921 ctgccacagc -taaggatc -catgggga ^tcat accacaaatt 
118981 caatacccct tgcattagtt "ttttgtgt gtgcg g * caggaatcca 
119041 tactgattta aaataacaca aacttattat tatt "a«g «ccg gg * 
119101 aataatggtc tcactgggct aaaatcaagg gacatcagg gtgccttgt tt^gg^g 
119161 tctaggggaa aatcagtttc cttgactttt "tttttttt tgaga gg g 
119221 tcacccaggc tagagtgcag tggcgtgatc tcagctcact gcaatc g ac 
119281 tcaggtgatt cteetge.J :c agc'to'cga g ^ tgg ccaggctggt 

SIS SSjs ™- SSK 2=25 

SE 22= SS2C SS=£ : ass -£55 
SS SEES 5=2= ESS £2= s s - — ~ 

119701 attattatcc cacccaccac accccctctg S«cataaac a t aa t ga ccc cttaataaat 

sss 3532 ssss ssss ss£ bb: 

iSSl SS= S5S= "HI Ss S5S=S =2 

120001 aacccagccc cacccctgcc tattaaattt tgaatcttgg ageg g ggagagtg 
120061 gtgatgtcaa ggctgtgagc tcagcagcag «ctccttta ?c?atggatg 
120121 agtgctggtc ctgtggagga gggagcaagc ^cgtggtgc gtgtg atggc 
120181 gcttcagagc tggecaggat ^tact £252 agtcgtJtgt ggctggaatg 
gSS ?c= ™ gg™ _cc 

iiSSSi IJSSSS SSK !SSS ScW c t g t gaaaca 
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120481 ctagaagcag agagatgagt tggacaaatt tcaccccaca gtgctttaat taccaggccc 
120541 ttaaaatgga gactgcagta acacctactt caaagtgttg tgatgaggag tgcctggaag 
120601 agtgcctagc acatggtaga tactcaataa atgtcaggaa gtagaattag tagcagcaga 
120661 aggctgccat ggcaagagag gatgaggggc ttcagagctg gtccaggcag aagcagagag 
120721 aatggaagag acgaaactgc ttcaagagct atttcagcta tctgaaccta ^aggtcaggg 
120781 gagaattcat tagctgagca gacagaagga ggagagcaaa aatattatga gtggacatac 
120841 taggagtatg ggagagcagt gagcaagctt gctgtgctgg aaagtgagat tgcgcaagaa 
120901 aagaaagaga aataattatg taacagtagt actagaccag gttgtacaag QCtaaggcca 
120961 ggcttaaaca ttttttaaat tgtggaaaca atgaagagct attgcagagc attagactca 
121021 ggtggggtca gaggcctagc ttcaccattt gctgtgaccc tgggcaagtg cccctaactc 
121081 acagatgtcc aatccaattg actttctgcc tggaagaaaa tattccatat ctgcaccctc 
121141 cataatggtg gccactaatc acaggtggct attgaatact tgatatgtga ctagtgtgac 
121201 tgaagaactg aatttttaat tgtatttaat ttaaattaat ttaaatttaa tgtatttaag 
121261 tttagtgtat ttaatttaaa ttaatttaaa tttaatttaa ttaatttaag tagctgcaca 
121321 tgactagtgg ctactgtgtt agcacagcta gacccaggac tcctgtccct ccatctgtac 
121381 acagggaatg atgatgaaac atcacaggct tgttacaaag atcgagatat attgagataa 
121441 tacactcaaa gtgctcaaca cagtaattca acaaattatt gctgctgctg ttgaaattgt 
121501 tattgttttt attgaacagg gattgcatga catacgccaa gtcttaggaa gattagttag 
121561 actataatat ccagttagat ttgatggggg aaaattgtag aggataaagc attcacaagg 
121621 ttatttcagt ggtaaggtgt gagagaatta agatcttatc cagtgaaaga ccttgagaat 
121681 gggaaagaat ggaatgattg ttgagccata aagcacatgg gtgtgcacca ctcatacaca 
121741 tcttctcata tcagcttcct tccaaggtat tctcagagag tacactccca acccagccca 
121801 ggacagacac tactacgacc cctacaagat gcacagccat tctccctgcc tgcgccagaa 
121861 actactagtg ctccacaaca cacaccaaca tttgtgtgtc tctttctggg cacagtacct 
121921 cccaaatttg aactacactt cccagcttcc ttgcagtcaa acggatgcca tgggatcagg 
121981 ttctgaacaa tggaatgaag gcagaagcaa tgtgcgccat ttctaggctg ggctcattta 
122041 aaaatcttcc atacaacctg cattccctct tcccattctg tgacaatttt agaggccata 
122101 tgtaccacat aatggaaaga acctaggctt gaatgaatgg atggagcaga gctacccctg 
122161 tcccctagac cctcactgga ctatag 
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